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Foreword

appoint Commissiondecided April, 1995GovernmentThe to a
preparing nationaloffor thespecial investigatorunder apwposea

general ofSweden. Thehealth action plan forenvironmental purpose
problems thatenvironmentalidentifyinvestigationthe representtowas

reduce these risks.forproposalsand submitriskshealth toto measures
DirdocumentreferenceofinvestigatorsThe outsetterms are

1995:68.
Director-Hogstedt, DeputyProf. ChristerinvestigatorThe was

chief physicianLife andfor WorkingNational Instituteof theGeneral a
Katarina Victorin, InstituteProf.Council. Ass.Stockholm Countywith

Eriksson, HeadMartinchiefEnvironmental Medicine,of secretary.was
TitusHealth and Welfare, and Dr.Board ofNationalSection,of

engagedAgencyEnvironmental ProtectionNationalKyrklund, aswere
Mari Skorpen,months, Annbasis. Forpart-timesecretaries someon a

collecting data andsecretariat byCommissionsassisted thePh.D.,
with stylisticVictorin, B.A., assistedSaraproducing documentation,

officer.assisted clericalBarbro Nilssonediting andand Ms.matters as
by Crofts.made RobertEnglish translationThe was

of main SOUconsistCommissions findingsThe reporta
andRisks and OrganizationsHealth124 and1996: two annexes:

Ill-health. The factsEnvironmentalStruggle againsttheInstruments
presented in thematerialbased thepresented in the main report onare

people besides theofof which the workthe text was manyannexes,
the secretariat.andinvestigator

theconsisting ofassisted byCommissionThe expert groupanwas
following members:

November,DelvinBlomdin until November, 1995, MariaMona
Ministry offrom 1996,1996 and Sandberg June,Eva1995-June,

GöranAdministration,Leif Busk, National FoodEnviromnent,the
Älvsborg Ann-Sofie ErikssonCounty Administrative Board,Enander,

Åkerström 1996, Swedishfrom1996, Mona January,until January,
Mårtens-Erik annerfeldt/MargaretaAssociation of Local Authorities, J

of SwedishConfederation-FederationSwedish Employersson,
Kivisäkk,of Labour,Anders Ministry EnnIndustries, Jeppsson,
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National Radiation Protection Institute, Michael Kramers, Ministry of
Sven-ÅkeHealth and Social Affairs until December, 1995, Larsson,

Federation of County Councils, Lindau,Lars National Environmental
Protection Agency, Nils Gunnar Lindquist, National Chemicals

LailaInspectorate, Linnergren-Fleck, National Board of Health and
Welfare, Göran Pershagen, Institute of Environmental Medicine, Pia

Communications,Stork, Ministry of Transport and Inger Sävenstrand-
Rådö, National Institute of Public Health and Kerstin Wennerstrand,
Ministry of Industry and Commerce/Ministry of the Interior.

The Commission also assisted scientific reference andwas a group
officials in discussions planning, analyses and proposals.an group on

The scientific reference consisted of the following members:group

Prof. Anders Ahlbom, Institute of Environmental Medicine, Prof. Olav
Axelson, Department of Occupational and Environmental Medicine,
Linköping University Hospital, Ass. Prof. Jörgen Bäckström, Associa-
tion of Swedish Chemical Industries, Prof. Erik Dybing, National
Public Health Institute, Norway, Ass. Prof. Carl-Gustav Elinder,
Department of Nephrology, Huddinge Hospital, Prof. Bo Jansson,
Department of Applied Environmental Research, Stockholm Univer-
sity, Prof. Max Kjellman, Childrens Department, Linköping University
Hospital, Prof. Tord Kjellström, Office of Global and Integrated
Enviromnental Health, WHO, Geneva, Prof. Roland Möllby, Centre of
Microbiology and Tmnour Biology, Karolinska Institutet, GunnarProf.
Nordberg, Department of Environmental Medicine, Umeå University,
Prof. Staffan Skerfving, Department of Occupational and Environ-
mental Medicine, Lund University, Dr. Sundell,Jan National Institute
of Public Health and Prof. Leif Svanström, Department of Studies in
Public Health, Karolinska Institutet.

The officials consisted of the following members:group

Åke Larsson, Environmental Health Committee, City of Malmö, Kia
ÖsteråkerRegnet, Enviromnental Health Committee, Municipality,

Rolf Wickström, Environmental Planning and Building Committee,
Åstedt,Kramfors Municipality, Carl-Lennart Environmental Health

Committee, Uppsala Municipality, Karin Andersson, Environmental
Urban Planning Committee, Nynäshamn Municipality, Bertil Fermstad,
Environmental Health Committee, Mark Municipality, Göran Jansson,
Environmental Protection Division, Kristianstad County Administrative
Board, Öster-Jan Johansson, Environmental Protection Division,
götland County Administrative Board, Christian Blücher, Environ-
mental Protection Division, Kalmar County Administrative Board,
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JönköpingProtection Division,EnvironmentalLars-Göran Jonsson,
Önnevall, EnvironmentalBoard, GunnarAdministrativeCounty

Administrative Board, LarsCountyVästerbottenDivision,Protection
Environmental Medicine,Occupational andofDepartmentHagmar,

ofKjell Andersson, DepartmentHospital andUniversityLund
Örebro Regional Hospital.Environmental Medicine,andOccupational

and Social Affairsof Healthpresented the MinisterThe toreport was
October,Environment in 1996.of theMinisterand the

VictorinKatarinaHogstedtChrister

Martin Eriksson

KyrklundTitus
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Summary1

andenvironmentSwedensbothcountries,otherwithCompared many
elimi-risksclassical sanitaryhealth. Thegoodinpeopleits wereare

of education,levelhighwelfareOurtimenated long system, ourago.a
administrativeofcomprehensiveandlegislation system super-ourour

situation.favourablecomparativelythiscontributedhavevision to
financeimplementdifficultprovedhave toHowever, ormeasuressome

another,spread frompollution tocountryfull. Moreover, newone
constantlyscientificmarket,thebroughtproducts onto progressare
sometimessubstancescertainhealth ofand the impactmade,being on

severalConsequently,decades.severalafteronly becomes apparent
Theaddressed.beremainproblemshealthenvironmental tomajor

thatandimprovedbe tomustenvironment arewemust seewe
risks.withdealequipped to new

anddifferenthealth risksEnvironment-related sectorsmanyoccur
organizations.andauthoritiesofvarietywith bydealt aare

ofof thisoverall pictureobtain aspectessentialtherefore to an
objectives.appropriateandhealthpublicenvironmental and onagree

EnvironmentalCommissionof thetasksprimarytheThese onwere
andfor EnvironmentAction"Declarationsigning theHealth. By on

ofministersthe Europeanadopted bywhichEurope",inHealth was
SwedenHelsinki in 1994,meetingenvironmentand thehealth at a

designedaction plannational1997, tobyundertakenhas present,to a
risks.healthenvironmentalreduce

nationalcoherentthustaskCommissions presenttoThe awas
other Europeanpresented bybethosesimilarplan,action toto

thewithaccordanceview. Inobjective inthe abovewithcountries,
chemical,onlydraft planthereference,ofCommissions terms covers

otherinjuries,wellbiological risks,physical and, extent,to asassome
thesummarizesTheaccidents.bycausedinjuries,industrial reportthan
byfollowedthisandbased,thewhichresearch report upon

indicativeandobjectivesqualityand healthenvironmentalproposals on
Inandenvironmental factorsvarious sectors.appropriate tomeasures

caused bybethatof diseasesdescriptionbriefthereaddition, maya
factors method used. Inanalysisthe riskand ofenvironmental

presented.planactionproposedtheconclusion,
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These proposals, the of which differsstructure somewhat from the
presentation of the background material, outline the main analyses and

Ten general guidelines proposed for the task ofmeasures. reducingare
environmental health risks, after which the health-related environmental
factors addressed with objectives and the appropriateare oftypes

that be applied achieve these objectives.tomeasures can

The Commissions task be summed three crucial questions:may up

What the significant environment-relatedmost health risksare—
What and instruments exist and eliminateto theseresources prevent—
risks
What be done without financialmore can torecourse new— re-
sources

When all the background material for the had been prepared,report a
workshop held which the Commissionsat and members ofwas experts

reference discussedtwo the quality of the information andgroups
classified the health risks associated with various environmental
factors. The gravity, and anticipated future significanceextent of their
effects health considered. On the basis of these discussionson Iwere
have identified the following five key problem areas:

Asthma and disorders,respiratory which the increase andare— on
lead lifelong sufferingto death. Although thecan or even causes are
fully understood, clear thatnot pollution indoor and outdoor

environments plays large part.a
Lung which claims hundreds of victimscancer, many— every year,
resulting from polluted air, radon and environmental tobacco smoke.
Malignant melanomas skin tumours, which spreading at— are an
alarming due, particular,rate excessiveto toexposure sun.
Accidents and which stillinjuries, deaths and dis-cause— many
abilities despite the of preventive the last fewsuccess measures
decades.
Accumulation of substancespersistent the body and the food—
chain, which affect future generations, although themay processes
involved fully understood. Therenot thought beare risk ofto a
potential impact, immunological mechanisms, hormoneon systems,
reproduction and foetal development.

In addition these thereto health problems which, whileare many not
life-threatening, affect large numbers of people, particular, annoy-

causedreactions andnoiseance gastrointestinal problems caused
by contaminated food and water.
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of reducingdevoted theSubstantial to purposeareresources
theimplemented byforhealth risks,environmental measurese.

local authorities,centralandindustry,concerned, countysectors
researchanduniversitiescouncils,andboardsadministrative county
associa-patientswork done byfrom voluntarywellfoundations, asas

Agenda 21andtions groups.
andrisks definehealthenvironmentalpreventingkey toThe to
theand facilitatethe relevantin allhealthaddress tosectorsconcerns

whichprinciplesandvariousof theimplementation systems on
cooperation,internationalbased, i.e.activitiesenvironmental are

analyses,life cycleplamiing,communityresponsibility,producer
substitutiontheprinciple andprecautionarythequality assurance,

environmentalits enforcement,legislation andenvironmentalprinciple,
research, and educationenvironmental monitoring,impact assessments,

central roleaccordedbeHealthtraining.and must evenaconcerns
Addressing theissuesenvironmentalmajorotherwhere emerge.

requireCommission willtheidentified byhealth problemspriority a
will beSomedifferent instruments.ofcombination measuresmany

initiatives.personalfor theirwill relywhile otherscostly, onsuccess
changes,structuralthe need forconsideredhasCommissionThe not

of theresponsibilitiesof thegenerally onlyhealthpublicsince one
madebethat betterdoesconcemed. However,authorities usepropose

environmentalofin the fielddevelopmentresearch andtheof resources
industrial medicineresearchcooperation betweenclosermedicine, ona

ofimplementationthemedicine andenvironmental permanentand aon
of PublicNational Instituteby theenvironmental health programme

operations.existingitsHealth utilizing
oftheproposed inguidelinesfollowingaddition, the contextIn are

activities:environmental healthnational

despitemaintained,should behealth protectionofhigh levelThe
deteriorationavoidpublicandthe privatecutbacks in tosectors, a

costlyrequirewhich wouldhealthpublicof measures.moreeven
order reduceessential incooperationinternationalSince to trans-

depletion of thecombattake actionpollution,boundary to ozone
conduciverules, thatincluding traderules,and adoptlayer toare

ofknowledgerequirescooperationprotection, suchhealth expert
quality.high

healththeshould takeProducers to preventmeasuresnecessary
throughout theproduction andwith theconnectionrisks in process

they produce.plants and the goodsof theirlife cycles
strategiccarried priorshould beHealth impact out toassessments

decisions.policy
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Research and risk analysis should be given higher priority,
particular regards interaction between environmental factors,as
lifestyles, and work and living conditions and the long-term impact

health of persistent substances.on
Local and regional environmental and health workers need access

national of information and for networks.to supportsources
Since environmental health risks the responsibility of severalare

supervision, research and educational activities should besectors,
pluralistic, while the time coordinated, efficient andat same
effective.
Better should be made, through closer regional cooperation, ofuse
the allocated environmental medicine.toresources
Environmental health monitoring should be improved and used for
the of continuous analyses, particular, of implementationpurpose
of the proposed action plan.

additionIn these guidelines, number of objectives andto a measures are
proposed with view reducing health problems caused by airtoa
pollution, indoor environments, contaminated drinking and food,water
noise, radiation and injuries due accidents.to

The general health objectives formulated with view eventualtoare a
elimination of all health problems that be prevented. The environ-can
mental quality objectives expressed in of acceptabletermsare expo-

mainly the basis of medical data and the existing documen-sure, on
tation and conventions.

Estimates have also been made of the of proposed forcost measures
certain specific As rule, the estimates only relatecost toareas. a

designed improve environmental quality, without referencetomeasures
the health benefits. These estimates precise,to andnotare very no

estimates have been made of the of implementing preventivecost not
Cost-benefit analysis of designed improvetomeasures. measures

environmental health that need of furtherurgentan area
development.

Many of the improvements be made connectionnecessary can
with investment, reconstruction, increased knowledge andnew re-
allocations. Funds allocated under employment beprogrammes can
used for health-related environmental improvement. Some measures

be financed by charges, others will have be paid for by thetocan
individual. Some objectives be attained speedily, while otherscan may
take decades, either because they require concerted international action,
because the of rapid changes would be high becausecost of thetoo or
slow degradation of certain substances the food chain.

The draft proposals will be submitted the Government for furtherto
consideration and subsequently be presented the Parliament.tomay
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with guide-evaluatedshould bethat the planimportant respect to
might besuch evaluationsuggestedandobjectiveslines, anmeasures;

plan might take intoA revisedperiod of fiveaftercarried out years.a
of healthof the integrationevaluationresearch findings,account annew

andplanning and qualityand privatepublicintoissues systemssector
environmental andthecoordination betweengained ofexperiencethe

connection betweentheresearchFurthennore,health sectors. on
that timeconditions should bylivingfactors and theenvironmental

revisedintegrated intofindings bepoint where thereachedhave acana
plan.

intendedCommissionproposed by theactionplan ofThe to
environmentalhealth of variousof the impactheighten onawareness

will maintain andthatplanninglong-termfactors, promoteto measures
achievethisof healthhigh leveltheimprovefurther tocountry,
both ofknowledgeand enhanceneglectedimprovements toareas

taken. The planof theeffectsand of thesuspected risks measures
soundofin the interestsmobilize environ-should help to aresources

development.sustainable healthforment
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Background2

other countries, both Swedens environment andCompared with many
attachedgood health. have forpeople Weits greatmany yearsare

designed ill-health and reduceimportance preventto tomeasures
health commit-enviromnental health risks. Environmentaltoexposure

againstappointed in the 19th century totees prepare measureswere
tuberculosis and other infectious diseases which mostlycholera, are

designeddefects in the physical environment. Measurescaused by to
supply and housing hygiene, diettheimprove systems,water sewerage
well general improvement living standards,and education, as as a

decisively reducing the prevalence of these diseases. Incontributed to
taken deal with the majordecades have also been torecent measures

pollution, and accident prevention efforts haveof industrialsources
successful inbeen sectors.many

ofConsequently, the risk factors in the physical environment today
bothsomewhat different. The increase road traffic, Europe andare

heating with fossil fuels and wood have given rise airSweden, and to
both short— and long-term effects. increasingpollution that has To an

sinceconstruction materials contain various additives, andextent,
thatbetter insulated, this exposedhousing tomeans we arenow a

substances indoors. The relative impor-number of different chemical
small diffuse emissions has increased. Some of theseof thetance many

accumulate in the environment, plants and animals, andpollutants are
subsequently taken by the food and liquids that and drink.eatup we

after poisoningThe effects only several decades. Food andappearmay
environment-related infectious diseases still significantother are a

risks will arise of chemicals,problem. New accounton new new
changing microorganisms and risk categories.technology, new

health of of these pollutants insufficientlyThe impact on many
Often, single pollutant sufficientlyknown forto not greatexposure a

health be determined, while theits impact overall effect oftoon many
risk factors crucial. Sometimes,different external risk factors

with lifestyle factors, radoninterrelate with tobacco smoke.e.g. gas
Therefore, different often be combined in ordermust tomeasures
reduce certain effect health.a on
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Today, of the widely discussed health effects thatmostsome are
associated with the environment the risk of developingexposure are

and respiratory disorders. The connection well-documentedcancer
factors.for several otherIn connection suspected withcases a

varying degrees of probability which be investigated.must
Consideration only be given effects the form ofmust not to

illness. The nuisance caused by noise and smell seriousnot as as
and allergies, but people exposed andtocancer many are may

affect theirseriously well-being.
also know far little about theWe substances which peopletoo to are

actually exposed the general enviromnent. Although certain amounta
of environmental monitoring has taken place for long time, hasa
mostly been directed the environment such and human uptake hasat as

been given special study. Measurements of individualsnot are
order make possible determine the connectionto tonecessary

between peoples of health and the actual quantities of substancesstate
absorbed by them through the air, food the skin.or

Although environmental activities have always focused humanon
health, the health has always been the of environ-aspect not at centre
mental policy.

The ofwork preventing and reducing environmental health risks —
referred this environmental health activities extendsto report as -
from economic policy and legislation health education and beto can
broken down into the following oftypes measures:

general health policy measures—
development-integrated activities, i.e. health integrated intoaspects-
product development planningor area
regulatory i.e. legislation etc.measures,—
institutionalization of activities, environmental health protectione.—
committees, public health secretariats, Agenda 21 groups
information and educational activities—
activities undertaken by action groups.—

The Commission Environmental Health has examined and attemptedon
take into all these different of its analysisto account types measures

and in the proposals has submitted.
There framework uniting all the activities designed to preventno

and eliminate enviromnental health risks. Each transport,sector
industry, agriculture, trade etc. responsible for ensuring thatenergy,
its activities and products do problems of health andnot termscause
well-being. Several ministries and agencies, well thegovernment as as

administrative boards, responsible for the preventing andcounty are
reduction of enviromnental health risks. At the local level, health and
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environmental protection the responsibility of the local authorities.
health services also play importantThe for example regardspart,an as

environmental medicine. Furthermore, individual responsibleevery
which he she has influence.for the area or

should be possible existing efficientlyto use resources more
involved objectives,those and formscan agree on common measures

cooperation. An important objective of thisof action plan to
summarize knowledge about ill-health caused by environmentalour

the instruments that availablefactors and such ill-healthto preventare
make possible define the problems and thus facilitate jointto toasso

national actionaction. A plan combat the majortoconsensus on an
environmental health risks should also stimulate local and regional
action.

A good example of successful environmental health activities the
attentionincreasing paid allergies and hypersensitivity. The increaseto
and respiratory disorders noticed theasthma mid-80s, thatwas so

people oftoday A combination of thorough investi-most are aware
carried close collaborationgations between researchers and theout
authorities, informativegood by the media, localrelevant andcoverage

forregional networks, the allocation of funds bysupport, support
central increased for research and individual,government, resources

campaigns have effectivelymassive placed the "allergy issue" theon
in Sweden.agenda

activities theAgenda 21 and achieved in reducing thesuccess
of accidents various othernumber examples of successfulsectors are

healthenvironmental activities based other combinations ofon
instruments but characterized also by interaction between the intema-

national, regional localtional, and levels, the private and public sectors,
research, information and voluntary work. These examples indicate that

be optimistic about the chances of mobilizingthere toevery reason
healthpreventive environmental activities in Sweden.

The of elaborating environmental healthtask action plan alsoan
originallyof initiated by the WHOs office.European Inpart a process

the WHO Member States1984, European adopted the health pro-
"Health for All by the 2000", of theYear several 38 objectivesgramme

which related environmental health risks. the firstof In 1989, WHOto
Conference Environment and Health took place in Frankfurt. Thereon

Charterthe European Environment and Health adoptedon was
unanimously by the ministers of the environment and health of the
Member States the European region.

In June, 1994 the European ministers of the environment and health
again and adopted Declaration Action for Environment andmet a on

Health in Under this declaration,Europe. each undertakes bycountry
have1997 prepared national environmental health action plan. Theto a
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be based each countrys needs and beaction plan elaboratedto toon
jointly the ministries of the environment and health. The plan not

focus health risks but also take stock of and theonly toto on assess
and the instruments needed for this task.structures

The third WHO Conference Environment and Health taketoon
place in London 1999 and its follow the nationaltopurpose up

international activities initiated by the Helsinki Declaration.and

of reference2.1 Terms

Commission Environmental Health instructedThe toon was concen-
health effects of factors the physical environment. Thethetrate on

this physical, chemicalphysical environment in andcontext means
biological factors outdoor and indoor environments. Thiscertain

however, broad. therefore imposetoconcept very was necessary
restrictions, of which forth the ofcertain most set termswere

reference.
restrictions exclude relating theOne of the workto matters towas

alcohol,environment and certain lifestyle issues tobacco, diet, drugs,
hygienic and cosmetic products from the investigation. The trans-

of infection between people and between animals and peoplemission
The of infection throughlikewise excluded. transmission andwater

food however, included.
The for excluding the work environment that this hasreason

already been thoroughly investigated and that supervision, research and
organized thedevelopment in this have been well by Ministry ofarea

coincides with publicLabour. Where the work enviromnent environ-a
schools and day nurseries and schools, thesement, e. nursery are

included in the investigation.
The for excluding lifestyle factors that these factors notreason are

normally regard of the physical environment. The ofpartas a use
alcohol, tobacco and drugs basically social issue. whereHowever,a
risks in the physical enviromnent interact with lifestyle issues, thee.
connection between radon and smoking, these have been dealt with.
Cosmetics and sanitary articles excluded lifestylealso beingwere as
factors.

relating medicines and medicalMatters productsto notwere
theseincluded, since carefully controlled and normallynotare are

environmentalregarded factors.as
Social and psychological also excluded, thissincematters were

study might otherwise have become study of public health, whicha was
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the physicalPsychosocial effects of disturbancesintention.thenot
the do withincluded study, butenvironment matters tonotwere

harassmentsocial networks,unemployment, etc.
ofgive comprehensive pictureof the action planThe to apurpose

improve environmentalindicative designedandobjectives tomeasures
each objective shoulddetailed plans howelaboratehealth, but not to on

and for othersalready exist forDetailed plansachieved.be some areas
concerned, but thisand authoritiesdrafted by thebethey sectorscan

theinvestigation, which concentratedof theoutside thefalls onscope
whole.field as a

objectives andEnvironmental health2.2

measures

sustainable develop-of forthebeings"Human at centre concernsare
withand productive life in harmonyentitled healthyThey toment. aare

nature."
Declarationparagraph of the RioOpening

adopted the UnitedAgenda byRio Declaration and 21The were
whichand Development,Conference EnvironmentNations wason

heads of 1992. These documentsattended 150 representstate, an
emphasizing, the international andforward byimportant atstep

the solution ofthe need allocatenational levels, to greater toresources
problems.environmental and development

close link peoples healththat there betweenAgenda 21 notes a
health. Severalchapter devoted humanandand development, toone

by environmentalreducing the health risks causedaimedobjectives at
air pollution and indoors,relate urbanfactors waterto areas

industrialresidential districts, radiation andpesticides, noise,pollution,
production.and energy

Health for All andDeclaration, Agenda theThe Rio 21, programme
generalCharter Environment and Health lay downthe European on

guide the formulation of theprinciples that should serve as a
various levels should be consistent with theseobjectives andat

objectives.
Swedish parliament has adopted numberThe Riksdag the greata

for environmental Sweden, both objectives ofof objectives measures
ofand specific objectives in various Many thegeneral nature areas.a

the Government Bill A Goodadopted objectives based Environ-are on
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Live 1990/91:90, which forth thein following generalment to sets
goals:

protection of human health—
conservation of biological diversity—
wise of natural with view long-terrnmanagement toresources a use—
protection of natural and agricultural landscapes.—

The Riksdag has also adopted certain environmental objectives
specifically linked health, and these dealt with chapters 3 andto are

in connection6 with various kinds of As regards nationalexposure.
public health objectives, the Government presented public health billa

the Riksdag This199 emphasized that public health workto must
be based three principles: local commitment, knowledge andon
intersectoral cooperation.

In December, the Government1995 appointed parliamentarya
committee draft proposals national public health objectives.to on
These objectives guide activities aimed promotingto atare serve as a
public health and preventing ill-health and the and avoidablepremature
impairment of functions, and sickness and death.

There potential for conflict between that designeda measures are
certain of ill-health but risk worseningto others.prevent types Formay

example, better ventilation all of housing inevitably leadstypes to an
increase consumption, and of the ofcommonest typesenergy none

environmentally benign in all An increased ofrespects.energy use
bicycles would reduce vehicle exhausts, but the other hand increaseon
the risk of accidents unless also taken thoseto preventmeasures were
risks. An increased recycling of give rise risks ofwaste tocan new
infection where garbage stored housing for length of time.near any

therefore important consider the overall effects into attempts to
improve environmental health, all activities directed improve-atas

In further research the field of environmentalment. many cases,
medicine needed determine which importantto mostmeasures are
and which factors interact conflict with each other.or
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of the action plan and theDesign2.3

implementation of theandreport
investigation

elaborate national environmentalCommissions main taskThe towas a
designed be goal-, problem-The action planhealth action plan. to

useful globalmonitorable, relatively brief andaction-oriented,and
makebeen designed suchproposals haveThe tocontexts. a way as

circulationRiksdag followingthem thepossible tototo present
modifications that beandinterested parties necessary.mayany

prepared ofand descriptioninventoryfirstAs step, wereana
of the authorities and therisks, wellenvironmental health asas

and eliminatethat existpolicies and instrumentslegislation, to prevent
what regard priorityTherisks.these concentratesreport we ason

issues.
Febru-arranged by the CommissionseminarriskA assessment

priorities.in decidingof importance1996 greatwasany,
for example generaldifferent kinds of objectives,There are many

production,relatingobjectivesobjectives, to structures,processes,
healthenvironmentaldesigningeffects, quality Inresults, etc. an

effect of achievingregard good health thenatural to asprogramme
protectionwhichlevel ofobjectives and lowthe exposure, ensuresa

aim for. Since the desired health andthe resultill-health,against toas
ahead theenvironmental quality objectives lie fartargetsexposure

sometimesinternational cooperation,requirefuture and may
objectives be achieved limited timeinitialappropriate toto set a

evaluate the of improvement.possiblemakeorder toto progress
plan differs from theof objectives actionformulationThus the an

which usuallyorganizations and authorities,used bymethod more
operation-oriented.

discussed rather fullyindicativeobjectives andAll the aremeasures
presented in the mainaddition, several proposalschapters 3 Into

forward-looking, nationalincludedappropriately bereport cannot a
example,international This applies, forforaction plan to measuresuse.

implemented,already been adopted and beingthat have are or measures
Therefore, the number of proposalsspecific authoritiesrelating etc.to

than that in chapter Thediscussed in chapters 3 6to greater
the of the action plan and thedifference due not toto nature

of the of the proposalsCommissions relative importanceassessment
and measures.

dealt with different of theA number of parts report.measures are
connection with thehave addressed issues both inThis because we
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discussion of environmental factors and with the description of the
different sectors importance with regard environmental healthto
problems. In accordance with the of reference, the action planterms
based review of the health effects of various environmentalon a
factors. natural relate objectives and these factors.to towas measures
On the other hand, of the will be implementedmost measures
different social and industrial and for this sectionsectors, reason a on
important be implemented in different includedto sectorsmeasures
section 3.10.

In chapters 3 6 proposed which into measures are some cases are
addressed individual authorities, but the section sectoralto on

such specification generally made. Many kinds ofmeasures no
cooperation that relevant environmental health risks undertoare are

various The formulations the national action plansectors.way are
of fundamental and have avoided naming individualnaturea we
authorities far possible.as as

The of reference included for the preparation ofterms requesta
cost/benefit analyses of the environmental needed life,tomeasures save
reduce harmful reduce the number of victims.exposure or

Experience has shown that the estimates greatly, due thecost tovary
fact that calculations of the health effects of various involvemeasures

uncertainty and that the financial calculations be made ingreat can
and based varying assumptions. In assessing themany ways are on

specific of the proposed be taken of thecosts account mustmeasures,
which the parties concerned position finance them.extent to toare a

The analyses seldom include calculation of the of omittingcosts to
take preventive action. Such analyses difficult make in thetoare
absence of agreed valuation of the price of suffering and death atany
various In quantifying health effects themonetary termsages.

used "statistical life", peoples willingness forconcepts toare pay
improvements for reducing production losses, the of healthcostor care

scale ofNo priorities valuation of life in freeetc. monetary tennsor
frrom value judgments.

In assessing cost/benefit analyses important remember thatto
investments improved health often coincide with investments for
other As of principle, should be charged thosematter costs toreasons. a
who the harmfulcause exposure.

Useful cost/benefit analyses of environmental health measures
that need of development, thoughrepresent theurgentan area even

of the proposed primarily reduce productionnot topurpose measures
losses future health but ill-health and improvecosts, to preventor care
public health and well-being.
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I

Sustainable health development2.4

World CommissionCommon Future" the"OuritsIn report on
Commission" coinedthe "Bnmdtlandand DevelopmentEnvironment

defined "development"sustainable development", whichthe term as
without compromising thethe needs of thethat presentmeets

needs." its nationalgenerations their Inof futureability to meet own
Health Groupthe former Swedish Public1991Health for All strategy

health policy. Thisofsustainable developmentreferred tennsto
peoples chancesthe longwhich indevelopment promotestermmeans

between differentSweden inequalitieshealthy life.living Inof too,a
achievingsucceedreducedbesocial tomust we aregroups

development.sustainable
of environment-analysed the prevalenceCommission hasThe not

differences betweensocialill-health in variousrelated mengroups or
the investigationavailable andSuch dataand not as aarewomen.

available forsinceknown facts,whole based wereno resourcesonwas
Sweden, andlonger slumsThereresearch projects. are no any

the various socialhealth betweentherefore the differences groups
than in otherenvironment smallerattributable thethat to are manyare

assumed that people with only basicbecountries. However, may
theless able absorbsmall personalandeducation toresources are

order environmentalneeded reduceinformation that to many
with basichabitSmokinghealth problems. a common among women

therefore likely be affected bytheir childreneducation, and toare
The children ofthan other children.smokingpassive extentto greatera

than other children.accidentslow-resource toparents proneare more
tend live substandard housing withchoice inwho haveThose tono

lack of financialand few recreational facilities. Asound insulationpoor
diet. therefore bethe risk of inadequateincreases mayanresources

ill-regards environment-relatedthat there imbalancesassumed are as
risk factors.both Occupational and socialhealth that due toare

provides for its childrensociety andThe protects a measureway
potential. Children shouldof civilization and developmentof its degree

and the last sufferbenefit from mankindsthe firstbe toto successes
environment, rundownfailures. An under-stimulating outdoorfrom its

do provideand inadequate school buildingshousing notestates a
offer them the best conditions infavourable setting for the oryoung

The that children sensitivewhich and develop. factto are moregrow up
taking children, increasing thethan adults justifies extent,to an as norm

limit values for substances in the environment andin determining
products.
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The increasing accumulation of persistent toxic substances that are
suspected of affecting reproduction and foetal development, wellas as

increase respiratory disorders and malignant skin tumours,an are
examples of threats health development. What neededto a
coherent for healthy development, which createsprogramme a
favourable climate for better consideration of health effects plarming
and quality citizens‘ commitment, increased knowledge, long-systems,

planning for the maintenance of efficient coordinatedterm systems,
activities, adequate margins of safety, better enviromnent anda
sustainable development. haveWe therefore called this and thereport

environmentalproposed health action plan Environment for Sustain-
able Health Development.
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health risksEnvironmental3 a-

proposals fordiscussion and

objectives and measures

Commission Environ-seminar arranged by theriskAt assessment ona
environmental factors classified accordingHealth variousmental were

These classifications form the basis of thehealth.their impactto on
presented in this chapter. The mainprioritization of problems purpose

environmental health problems relationprioritydiscuss toto
The objectives analysed,environmental objectives. existingnational are

that beinghealth objectives proposed,environmental measures arenew
proposed described and discussed withimplemented have beenor are

shortcomings. Lastly, thethe results achieved andreference to any
proposals forth inproposals presented. TheCommissions setown are

pollution and associated phenomena, whilesections 3.2—3.9 relate to
the consider important in varioussection deals with3.10 measures we

sectors.

Outdoor air3.1

substancesHealth risks and priority3.1.1

air pollutionGlobal

global environmental threats the emissions of carbonmajorTwo are
due the combustion of fossil fuels, which responsible fordioxide to are

chlorofluorocarbons CFCs,the "greenhouse effect", and emissions of
which accelerate the depletion of the protective layer in theozone

thisstratosphere. In connection, the total emissions from the entire
crucial the effects.planet toare

increaseThe that result from emissionstemperaturesmean may
carbon dioxideof in of the world involve seriouspartsmay some

for human environments due desertification and thetoconsequences
flooding of low-lying The Riksdag has decided that emissions ofareas.
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carbon dioxide from fossil fuels in Sweden be stabilized themust at
baseline1990 level by the 2000, after which they fall. Onemustyear

factor of importance after the 2005 whether and howgreat year
nuclear phased Sweden for only few milleout. accountsenergy a per
of global carbon dioxide emissions.

Following ban and phase-out the Swedish ofa programmes, use
freons CFCs has been greatly reduced, and the national oftarget
phasing all of CFCs by the end of 1994 by and large,out use appears,

have been achieved. hydrochlorofluorocarbonsHowever, HCFCs,to
which less damaging the layer, still used. A depletedtoare ozone are

layer lets through much proportion of the suns harmfulgreaterozone a
UV This increase the risk of skin inter alia. Accord-rays. may cancer,
ing theNational Environmental Protection Agency, depletion of theto

layer likely increase the end of this afterto to century,ozone up
which should level and then gradually decrease. Objectives andout

these will be discussed here, since these environ-notmeasures areas
mental problems priority issues both the national and interna-atare
tional levels. Instead, have elected air pollutionto concentratewe on
that likely directly affect peoples health.to

Regional airand local pollution

airAll pollution distributed the atrnosphere without regard to
national boundaries. The health risks caused by air pollution are,
however, above all problem in densely populated where locala areas,

of pollution much important than nationwidesources are more
depositions. A major of pollution urban traffic.motorsource areas
This applies particular nitrogen dioxide, since traffic forto accounts

80~90% of the total quantities urbanapprox. areas.
Ozone produced large-scale chemical in theprocesses

atrnosphere from nitrogen oxides and hydrocarbons, and of themost
atrnospheric in Sweden from foreign Unlikeemanatesozone sources.
the other air pollutants discussed in this section, atrnospheric ozone
levels lower in urban than in ruralare areas areas.

The air pollutants that assumed have the serious effectsto mostare
the airways nitrogen dioxide, and particulates. Nitrogenon are ozone

dioxide affects the function of the lungs, and the effect that notice-
able the lowest concentrations increase bronchial reactivity,at an
which affects asthma sufferers in particular. Nitrogen dioxide therefore

the connection with inhalation of cold air,aggravates symptoms
pollen and other allergens in connection with physical effort, whichor

especially when repeated, be of clinical significance asthmatomay,
sufferers. High levels during short periods have the effects ingreatest
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Swedish investigationsinteresting thatalsoconnection.this to note
dioxide levels in variouscorrelation between nitrogenindicatedhave a
disorders andof respiratoryand the existenceurban symptomsareas

where the levelsinfections children,respiratoryand lower areeven
values.the limitbelow

similar those of nitrogensomewhateffects ofThe toozone are
however, associatedthe function of the lungseffectdioxide. The on

distress, andcoughing and respiratoryconditions suchprimarily with as
Epidemiologicalof the effects.typicalinflarnrnations componentare a

of andincreased levelscorrelation betweenindicatestudies ozonea
and increased hospitaliza-impaired lung functiondisorders,respiratory

disorders.and other respiratoryfor asthmation
composi-origin and chemicalparticulates of varyingAirborne are

respirableof view of healthfrom the pointimportantThetion. most are
epidemiological studies,Severalmeasured PMIO.eg.particulates as

correlationsindicated quantitativeUSA, havein theparticularin
andmarked thresholds,withoutrespirable particulates,between any

Particulatesincreased mortality.andthe airwayseffectsvarious evenon
thoughtTheyhealth in Sweden.impactprobably also have toareonan
increasedhospitalization and alsoincreasedforresponsiblebe

sick people.elderly andmortality among
parti-effects of andquantify thePreliminary attempts to ozone

hospitali-hundred ofseveralthat theyindicateculates casescausemay
significantlyanddisordersrespiratoryzation for more casesevery year,

asthmaof healthimpairedeffects, suchwith mild state amongas an
carried for nitrogenhave beenquantitative studiessufferers. No out

of epidemiological data.comparative lackowingdioxide to a
combustion, andmainly caused bypollutionCarcinogenic air

the combustive efficiency.proportionhigher inverseemissions toare
road trafficcombustion of wood andtheThe largest aresources

aromatic hydrocarbonsBoth polycyclicmachinery.mobileincluding
ethylene, butadiene andsuchhydrocarbonsandPAHs asgaseous

associated with the risk ofprimarilyPAHsimportant.benzene areare
basis of epidemio-leukaemia. On thewithand benzenelung cancer,

urbanestimated that air pollutionhas beenand other datalogical
inof lungresponsible for 100 cancer per yearapprox. casesareas

altogether. data haveof Noand 000Sweden 100-1 cancer newcases
the datathese estimates. However,-emerged contradictto are very

uncertain.
urban have decreasedsulphur dioxide inThe levels of areas

oilreduction in the sulphur inresult of thesubstantially contentaas
The levels ofdistrict heatingwidespread ofand the systems.use

increased offallen result of themonoxide havecarbon useas a
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catalytic Today, the health risks associated withconverters cars.
these substances considered small.are

The levels of aldehydes and solvents seldom measured,organic are
and therefore impossible identify trends. The health risks into any
these nevertheless considered low compared with the prioritycases are
risks discussed above.

Priority pollutants

Causing irritation the airways: nitrogen dioxide, parti-ozone,
culates PMl0

Carcinogenic: polyaromatic hydrocarbons
PAHs, certain volatile hydro-
carbons

3.1.2 Current national objectives

In 1990 the Riksdag adopted the following general objectives with
air pollution:respect to

the air quality urban should be improved eliminatetoareas so as-
the remaining risks human health due emissions from traffic,to to
industry and production plants;energy
depositions of sulphur and nitrogen oxides should be limited to-
levels that do harm human health;not nature or
depositions of volatile organic compounds should be limited to—
levels that do harm human health;not nature or

and the following time-related targets:

by the 2000 the levels of carbon oxides, nitrogen dioxide,year—
sulphur dioxide, and particles should be lower than thesoot
guideline values prepared by the National Environmental Protection
Agency. Limit values for nitrogen dioxide, and particlessoot are
given in section 3.1.3;
emissions of carcinogenic substances should be reduced by 90% in—
urban bring the long-term health effects downto toareas an
acceptable level. An appropriate initial objective would be halveto
emissions by 2005;
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30% withdioxide emissions should be reduced by by 1995nitrogen-
the baseline;1980 as

volatile organic compounds should be reduced by 50%emissions of—
baselineby 1988.2000

specific for levels, butbeAs settargets were ozonecan seen, no
of oxides and volatile organicreduction of emissions nitrogen com-

of atmosphericVOCs help reduce the productionpounds to ozone.

objectivesProposed3.1

of affects everybody. Since nobodyAir pollution doorsout can escape
guideline should be in suchpollution, the limit and valuesfrom such set

elderly people, well thoseboth children andprotectto as asa way as
function, from negative effects.with impaired lungan

should be extend the rules that applyThe overall objective to now
pollution everywhere, including in ruralurban airtoto ozoneareas

should also be formulated in generalThe objective terms,moreareas.
private activities the burning ofemissions from suchto ascoverso as

Therefore, proposed overall objective is:wood. our

should be improved eliminate the remainingAir quality toasso
health caused by emissions from traffic, industry,risks humanto

activities.plants otherproductionenergy or

specify thispossible general objective environ-should be to as an
specifying levels ofquality goal by indicator substancesmental at

considered that health risks The objective alreadywhich exist.no
Environ-adopted, i.e. that levels should be lower than the National

the shouldmental Protection Agencys limit values by 2000,year
therefore made stringent for dioxide and particles, andbe nitrogenmore

objectives should be for and carcinogenic substances.setnew ozone
"low-riskbe appropriate the proposed guideline valuesto use ormay

the forlevels" prepared by Institute of Environmental Medicine the
Environmental guidelineNational Protection Agency. These values are

such publicin both the general and sensitiveset to protecta way as
theHowever, possibility of effects occurring becarmotgroups.

excluded, since sensitive epidemiological and other studies tend tonew
effectsdetect lower levels than previously. Risk shouldat assessment

therefore be revised regular intervals and when dataat as new are
established.
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percentile‘As regards airborne particulates, limit values 98th of
ug/m3 ug/m‘winter mean and40 90 24-hour mean applied toare

addition, the National EnvironmentalIn Protection Agency hassoot.
laid down "guideline values" for total suspended particulates TSPs

pg/m3and respirable particulates ofPMIO 50 winter mean and 110
ug/m3 24-hour mean, the PMIO value being applicable to street

Environmentalenvironments. the Institute ofIn 1992 Medicine
ug/m3proposed winter PMIO value of 20 and 24-houra mean a mean

ug/m’.value of Following presentation of100 this proposal, however,
epidemiological studies have indicated that be appropriatenew may

lower these recommended values. thereforeWe that theto propose
of Environmental MedicineInstitute be instructed to outcarry a new

risk but that the values recommended 1992 be used untilassessment,
further notice. Unfortimately, few of PMIO levelsmeasurements are

urban but themade recommended values probably seldomareas, are
exceeded. Systematic recommended.measurements are

The limit value for dioxide hourly ofnitrogencurrent an mean
ug/m3 98th percentile. The Institute110 of Environmental Medicine

pg/m3 percentilez,recommends 24-hour of 99th100 whicha mean
ug/m’.corresponds 98th percentile value of 90 This limitto a approx.

be exceeded in with busy traffic, but levels have beenstreetsmay
forfalling should be possible achieve the byto targetsome years.

2005.
limit has been for but theNo Institute of Environmentalset ozone,

ug/m3.Medicine recently recommended hourly of This80an mean
level exceeded times in southern Sweden and mustmany a year
therefore be considered longer-term objective than the others.a

ofThe Institute Environmental Medicine has also low-riskprepared
levels for the National Environmental Protection Agency with respect

certain These levels equivalent theoreticalcarcinogens.to toare a
1-105.lifetime risk of l 100 000 The Nationalexcess cancer

Environmental Protection Agency has adopted these levelsnot as
official guideline values, but they have been used in conjunction with
environmental protection Despite the uncertaintyassessments etc.
associated with estimates of risks low doses, neverthelessatcancer we
recommend the of low-risk level corresponding lifetimetouse a a

1May be exceeded for of2% the number of hours measured 175
hours year.per

2May be exceeded for of1% the number of hours measured 88
hours year.per
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l-l05risk of for selected indicator substancescancer some as an
environmental quality for carcinogenic air pollutants.target

ethylene, butadiene and benzoapyrene substancesBenzene, are
might be considered. The first three indicators ofwhich are gaseous

produced by combustion, and benzeneis also relatedhydrocarbons to
traflic since petrol and be volatilizedmotor occurs can connec-

with fuelling Ethylene and butadiene also relevant becausetion etc. are
exhausts likely increase the compositiontheir of fuelcontent to

order reduce emissions of benzene. The Institute ofaltered in to
Environmental Medicine has specified low-risk levels for these three

Benzoapyrene used indicator of carcinogenicsubstances. as an
produced during incomplete combustion. thewhich InPAHs, are

normally particulatesatmosphere they only whichambient tooccur
adsorbed. The WHO has published risk estimate forthey aare

that easily be converted low-risk level.benzoapyrene tocan a
measured,of these substances regularlythe only thatBenzene one

all butadiene. levelsand there data Benzenemeasurement at onare no
times higher than the Institute of Environmental Medi-2-8approxare

falling in thecines low-risk level, but there has been trend threea
during which they have been measured under the Environmentalwinters

Research Institutes URBAN in variousmeasurement programme
Swedish The levels of ethylene and butadiene assumedtowns. are
generally exceed the Institute of Environmental Medicines low-riskto

urban of PAHs Stockholm indicatelevels Measurementsareas.
levels busy times higherthat benzoapyrene 20streets are approx.

the low-risk level. The Riksdags long-terrn of 90%than target a
reduction of emissions of carcinogens probably that the low-riskmeans

these will usually be exceeded.levels for substances not
recommend that benzene and benzoapyrene, particular,We

forshould be used indicator substances carcinogenic air pollutants,as
recommend that ethylene should be includedbut also measurement

considered technically feasible. Analysis methods and trial measure-
prepared for butadiene basis for subsequentshould bements as a

decisions.
of substances that be of interest indicators inA category may as

connection with enviromnental objectives and monitoring aldehydes,
formaldehyde particular. Aldehydes smell unpleasant and irritate the

membranes in the and throat, well beingmucous eyes, nose as as
high concentrations. Aldehydescarcinogenic in produced bothare

conjunction with combustion and the breakdown of various hydro-
carbons in the atmosphere. Furthermore, emissions of aldehydes from
traffic will increase alcohols widely thanused themotor are more

today. recommend that beWe carriedmeasurements out.case
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This description indicates that categories of substances shouldmany
included in environmental health monitoringbe programmes,

addition the substances for which limit values have already beento
established and which measured less regularly in urbanare more or

This has also been suggested earlier in the Institute of Environ-areas.
Medicines proposals for environmental healthmental monitoring,

recommend ambient of sulphur dioxide,which nitrogenmeasurements
dioxide, particulates TSPs and PMIO, carbon monoxide, ozone,

propylene, benzene, formaldehyde, acetaldehyde,ethylene, PAHs
particular mutagenic activitybenz0apyrene in and Ames test.

recommend the following additions the time-relatedWe to targets
adopted by the Riksdag sectionfor air pollutants see 3.1.2 new

criteria should be prepared for respirable particulates:

situation regards air pollutionThe bepresent must notas—
deteriorate.allowed to

nitrogen dioxide levels should exceed hourlyBy 2005 not an-
pg/m3.of 100mean

the levels should hourlylong exceedIn term, notozone an mean—
pg/m3.of 80

the long-term levels of ethylene, benzene andBy 2010 mean—
pg/m3,benz0apyrene should exceed and1 0.0001not

respectively.

If the for ethylene, benzene and benzopyrene attained, thetargets are
levels of other organic compounds will probably also be low, since

also indicators of fromthose substances other compounds theact as
exhausts and other combustion Thissame source, e.g. car sources.

consistent with the long-terrn objective of 90% reductionobjective a
of emissions of carcinogens. Whether the national objective of reducing

that theemissions by 50% by the 2005 will recommendedyear ensure
impossiblelevels will be exceeded tell in the absence ofnot to

inventories of emissions and levels of these carcinogens.

Emission and trends; discussion of3.1.4 sources

appropriate action

Emissions from industry have decreased sharply during the last few
decades due application of the requirement, under the Enviromnentto
Protection Act, that permission only be granted for plants usingto
the availablebest technology. Emissions from andtreatment power
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heating plants have also decreased result of this legislation. Theas a
Act however, only applicable stationary plants. has been muchto

difficult deal with emissions from traffic, since this requirestomore
amendment of the legislation, well coordination with Europeanas as
legislation.

Nitrogen oxides

of1992, emissions nitrogen oxides fromIn accounted fortransport
80%than of total emissions, and therefore themore measures

crucial the effectiveness of the adoptedtransport sector toare measures
overall. The exhaust standards for imposed 1989passenger cars
reduced the limit values for nitrogen oxides by 70%. Newapprox. cars
equipped with catalytic also substantially lowerconverters generate

thanemissions older The exhaust standards for light truckscars. were
made stringent for models onwards1992 and for heavy vehiclesmore
for models. Starting with1993 1993 models there alsonow an
environmental Classification which reduce emissions stillsystem may

Sofurther. far, the stringent requirements and the Classificationnew
have had appreciable impact due the simultaneoussystem not toan

increase traffic. No have been taken reduce emissionstomeasures
air and and the emissions in these have increasedtransport, sectorssea
in proportion the traffic. According from the Nationalto to reporta
Environmental Protection Agency number 4532, 1996, emissions
from road traffic decreased by 9% between and1980 1994, while
emissions from other of and mobile machinerytransportmeans
increased.

Emissions of nitrogen oxides from production haveenergy
decreased since partly1980, result of plentiful supply ofas a a
electricity from hydro and nuclear which has reduced thepower power,
need of combustion. Improving combustion technology reducecan
emissions somewhat and large district and industrial heatingsome
plants has been made in catalytic chemicalstart recenta years on or
reduction of nitrogen oxides in flue with without ammonia.gases, or
The imposition of nitrogen dioxide charge in 1992 accelerated thisa
development. National Environmental Protection Agency report
number 4532, indicates1996, reduction in emissions froma energy
production by 55% and from industrial by 29% betweenprocesses
1980 and 1995. The total reduction during this period 15%, whichwas

considerably lower than the declared of 30%.target
The National Environmental Protection Agency has estimated that

for 1991 than million people Sweden exposed tomore one were
nitrogen dioxide levels that exceeded the Institute of Environmental
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levelsrecommended limit values. urban haveMedicines However,
Environmentallast few According thedecreased in the toyears.

the winterResearch 1nstitutes URBAN measurement programme,
1986/87 and 1994/95. The25% betweenhas fallen by approx.mean

exaggerated byhowever, have beentrend infalling recent years may,
decrease should that the number ofwinters. Themild, windy mean

hundred thousand."overexposed" people has dropped fewto a
nitrogen oxides the Nationalreducing emissions ofWith view toa

the followingProtection Agency 4532Environmental report proposes
and mobile machinery:particular with respect to transportmeasures,

mobile machinery andof coming standards forimplementation EU-
of machines withaccelerate the introductionnational tomeasures

exhaust performance;better
standards for fromof stringent exhaustimposition new carsmore—

development of thestandards and furtherEU 20002000 a
classificationenvironmental system.

of oxides alsodesigned reduce emissions nitrogenMeasures to are
greatly affect theshipping and aviation, but these willproposed for not

levels urban areas.

organic VOCsVolatile compounds

hydrocarbons, well organic solvents, andVOCs include light e.as as
VOCs and hydro-Often, distinction made betweenaldehydes. no

carbons.
Environmental Protection Agency has publishedThe National a

of trends emissions of hydrocarbons reportstudy of the andsources
number 1996.4532,

for 40% of totaland mobile machineryTransport account over
for 30% andexcluding methane, productionemissions energy over

of the remainder.industrial for mostprocesses
road traffic accounted for 73% of hydro-theIn transport sector,

in 84% of which from Emissionscarbon emissions 1992, was cars.
of catalyticfrom have decreased following the increasing usecars

and envisaged that the classifi-converters trap systems.vapour
of vehicles will reduce emissions still further. andcation Between 1988
emissions of hydrocarbons from mobile machinery1994, andtransport

23%.dropped by
Hydrocarbon emissions from the dominated bysectorenergy are

wood-fired heating units havesmall-scale domestic boilers and only
decreased by 3% between and1988 1994.
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industry, the largest proportionregards emissions fromAs
Other majorby the forest industry natural terpenes.accounted for

pulp, refineries and the woodmanufacturing, andpapersources are
have decreasedEmissions of solventsvarnish industry. sectors,most
refineries, mostly duehydrocarbon emissions fromhave to moreas
of permits.requirements for the grantingstringent

of VOCs between50% reduction of emissions 1988The goal of a
the National Environmental Protectionwill accordingand 2000 not, to

full. indicate reduction ofbe achieved ForecastsAgencys report, a
adopted. from thethe already Apart40% due to measuresmeasures

traflic, recommended in particularwithadopted respect to measures are
heating and certain industrialsmall-scale wood-firedfor processes.

Ozone

result of photochemicalatmosphericmentioned above,As ozone a
levelsnitrogen oxides and hydrocarbons. Inreactions between summer,

ug/m3 Sweden, whichsouthern and centralof 120 commonover are
recommended by thecompared with the long-termbe targetmay

pg/m3 On daysi.e. hourly mean.Commission, 80 warm summer
pg/m3 southern Sweden. The levelsexceed inlevels sometimes 180 on

Sweden mostly thehigher. Ozone levelsthe continent areare even
of pollutants. Levels increasing byof transboundaryresult transport are

3% per year.approx.
Sweden only be reduced by takenThe levels can measuresozone

negotiations protocolwhole, andin Europe are progress on aas a
framework of the ECE Convention Trans-within the Long-rangeon

probablyPollution. based critical loads willboundary An agreement on
and likely include commitments andbe concluded to measures up

discussed for thethe strategies beingthe 2010. In EU too,to areyear
pg/m3levels the of bereduction of Europe. 80target toozone

the of hydrocarbonssubstantial reductions in emissionsachieved, very
throughout essential.and nitrogen oxides Europe are

Carcinogens

The carcinogenic light and heavy hydrocarbons, exemplified by
ethylene, benzene and the PAH compound benzoapyrene, mainlyare

problem urban where small-scale wood-fired boilers, roadareas,a
traffic and mobile machinery the principle Measures toare sources.

emissions of light hydrocarbons have described above.reduce been As
regards emissions from traffic and domestic heating esti-PAH, are
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mated have been reduced by 35% between and1980 1987, mostlyto
due reduced emissions of particulates National Environmentalto
Protection Agency, number 4366, 1994. viewIn of in-report our
complete knowledge of the contribution made by different sources,
will be possible evaluate achievement of the goal of halvingnot to
emissions of carcinogens in urban by 2005. In later reportareas a
number 4563, 1996, concluded that emissions of PAHs from
traffic and wood-fired boilers had been reduced during the periodnot
1987-1995.

little data availableVery PAHs. theHowever,measurement are on
Stockholm Environmental hasDepartment carried out measurements

a with busy traffic forHornsgatan number of Thesestreet a years.
do indicate reduction.measurements not any

Proposed3.1.5 measures

Although deal has been done reduce emissions of airgreat toa
pollutants, and the air in urban better,generally the levelsareas now
of certain pollutants still high that they affect health. Thisare so can
applies particular priority categories of substances: nitrogento our
dioxide, particulates and carcinogenic hydrocarbons certainozone,
volatile hydrocarbons and PAHs. However, know little abouttoowe
the of the latter substances, since they seldom measuredoccurrence are
and systematic monitoring does take place. radicalMorenot measures

particular regards emissions from traffic and small-necessary,are as
scale wood-fired heating.

Various proposals how reduce emissions from road traffictoon
have been discussed. These dealt with section 3.10.1are on

theWe proposals made various studies oftransport. support
from traffic,emissions but wish point that priority fromto out a area

the point of view of health carcinogenic pollutants. Emissions of soot
and much higher fromPAHs diesel vehicles than from petrol-drivenare
vehicles, especially compared with equipped with catalyticcars

and be reduced emissions of carcinogens urbanconverters, must
whole be reduced. Therefore, emission standards thattoareas as a are

affect emissions of PAHs be made stringent for heavymust more
traffic, including mobile machinery.

fromApart general such reduced emissions from roadmeasures as
traffic, wishalso mention positive such improvedtowe measures as
public and increase cycle paths urban increasedtransport an areas,

of electric vehicles, parks outside the city Seecenters etc.use more car
also section 3.10.1 transport.on
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also be given two-stroke engines and other smallAttention tomust
engines and whichmopeds, boatengines, scooters,mowers, snowe.

light hydrocarbons. Theemit large of PAHs andprobably amounts use
operated tools, should be encouraged.electricallyof etc.mowers

small-scale wood-fired boilers forestimated that account at
emissions of PAHs and mutagenic substances thathalf of theleast are

reduced.combustion. These emissions be Evenattributable mustto
of and mutagenicemit large PAHs,approved boilers amounts tar

well aldehydes and other irritating substances, andassubstances as
for health impose stringenttherefore essential toreasons more

boilers and see alsostandards for wood-firedenvironmental stoves
outdoors shouldenergy. The burning of gardensection 3.10.2 wasteon

substantial local air pollutionurban sincebe banned causesareas,
irritating sensitive people.that to

electricityfrom industrial andAlthough emissions processes
substantially reduced, stringent environmentalproduction has been

technologiesthe principle of best availableapplyingrequirements
section industry.should remain in force see also 3.10.3 on

with air pollution dependsof the health risks associatedAssessment
of air quality urbanmonitoring thesystematic, long-terrn areas,on

high pollution levels. Taking ofespecially those with account geo-
representativeand trends time requiresgraphical differences over

background urban air. suchof levels However,measurements
complemented byneed be measurements attomeasurements may

levelpollution particularly high. Measurementspoints where streetat
well of the carcinogensshould also be included, measurementsas as

or other stable PAHbenzene and benzoapyreneethylene, more
the of theseprofiles. appropriate thatcompounds PAH costsor

only local authorities, butshared involvebe to notmeasurements so as
the trafficandalso central sector.government

ofof quality should alsoMonitoring air measurementscover
The National Environmental Protectionparticles,respirable PMl0.

produced for respirablethat criteriashouldAgency tosee new are
the basis of limit value.particles formto a new

those mentionedthe following in additionWe tomeasurespropose
in section 3.10:
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Efforts within the framework of the and internationalEU air-
pollution conventions achieve substantial reductions ofto
emissions of nitrogen oxides and VOCs withEurope viewa

reducing levels.to ozone
Manufacturers, and relevant authorities should take stepsusers-

reduce emissions of PAHs and carcinogenic hydrocarbonsto
from diesel vehicles, including mobile machinery, wood-fired
boilers and small engines.
Local authorities should inform the public of the health risks—
and nuisance caused by wood-fired boilers and burning,wood

should have theand legal possibilities permanently ban theto
ofbuming garden certain See section 3.10.2waste areas. on

small-scale wood-fired heating.
The National Environmental Protection Agency and the local—
authorities should take improve the systematicsteps to
monitoring of air quality urban including theareas, measure-

of carcinogens.ment

3.2 Indoor air

Health risks3.2.1

decadesIn air quality in non-industrial indoor environments hasrecent
received increasing attention. Radon, tobacco smoke, formaldehyde and
dust mites examples of factors that affect health.are exposure

Hypersensitivity reactions also include non-specific irritation
known Sick Building Syndrome SBS. This referssymptoms termas

various disorders caused by buildings, irritation into symptoms or e.
the and throat, feeling of dryness of the skin andeyes, nose a mucous
membranes, skin redness and rashes, and tiredness, which affect the
health of increasing numbers of people. Such unusualsymptoms notare
in the population whole but they marked thoseas a are more among
who live sick buildings. The disappearsymptoms may once a person
leaves the building but when hereturn returns to

Today, than one-third of Swedish children suffer either frommore
asthma, allergic nasal catarrh atopic Lastor eczema. year, approx.
6—8% of children estimated be suffering from asthmatictowere com-
plaints. estimated that indoor environments responsible forare
20-33% of asthma and/or lower respiratory illness in smalltract
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animalssmoking, 6-26% due furredtheir parentschildren due to atto
due defective ventilation.l2-l7%home and to

nurseries, schools andhousing,the indoor climateThe changes
also suspected of beingrelated SBS, but theyhave beenoffices to are

Substantial changes have takenallergies.for the increaseresponsible
decades. The air changethe last fewenvironments duringplace these

of savinginsulation for theincreasedduelower torate purpose
forneed for ventilationregard thewithout to compensatetoenergy,

often before, andcleaned and airedthis. Buildings not asasare
cleaning chemicals emit organicmaterials, furnishings,construction etc.

in-properly where ventilationairedthatsubstances not outare
and operation of ventilationmaintenance,Inadequateadequate. care

heating electric and districtfrom boilerand the change tosystems
ventilation ducts"chimney effect"which reduce theheating systems

affecting ventilation.draught other factorsnaturalwith are
mainly children, andallergies noticeableinThe increase among

nurseries and schools,environments, i.e. homes,childrenstherefore are
prevention. Smallconnection with primaryimportance inof particular

of theirparticularly important in viewchildrens environments are
correlation betweenand theunderdeveloped immune systems proven

and later allergic diseases.early exposure
allergic furred animals and aboutchildren000-80 00060 toare

because ofpeople hospitalized500-2 000 toexposureevery yearare
furred animals.

fromfrom outside containing pollutantsair consists of airIndoor
inputDuring through thevegetation and industry.traffic, soil, transport

pollutants separated but theof the external airair atsystem aresome
fibres and substancesbe polluted by particles,time the air maysame

accumulatedfilters, internal insulation andsuchfrom components as
theAny dampness inin ventilation ductsdirt systemetc. may en-

mildew, which pollute the inputgrowth of bacteria andthe maycourage
by people, animals, activitiesfurther pollutants addedair. Indoors, are

fromcooking, and additional humiditysmoking, cleaning andsuch as
fires,Further pollution added byand laundry.showers open

equipment, hobby andand furnishings, officeconstruction materials
complicated further bymicrobes The situationcleaning articles, etc.

absorbed and emitted from surfaces,the fact that pollutants becan
in indoor air and particles depositedchemical conversion onoccurs are

from floors and other surfaces during variousand swept upare
activities.

users‘ behaviour crucial the quality of the indoor air,The to e.
the of infrequency with which they clean and air, number peoplethe

habits, the heatingrelation the surface their smokingto systemarea,
carried in the building.and activities that are on
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A Swedish ELIB Norlen, Andersson 1993 indicates thatsurvey -
the number of problems and experienced thoseby who livesymptoms

buildings consistently than for those who live intenement greater
detached houses, despite the fact that the ventilation in the latter
generally less efficient. The complaints expressed by thosecommonest
living buildings dry air, dust and dirt, draughts, "bad"tenement were
air and noise. The tiredness, followed bymost symptomcommon was

problems and headaches.nose
theIn 1994, National Board of Health and Welfare reviewed the

local authorities supervision of defects indoor environments in
schools and nurseries. The local authorities stated that the chief
problems defective ventilation, inadequate Cleaning, inadequatewere
maintenance and damp and mildew due leaks structural defects.to or

compulsory ventilation checksIn 1992, introduced althoughwere
dothese apply detached houses with natural draughtnot to extractor

ventilation.air ventilationMany have been checked andsystems
repaired where However, estimated that half of thenecessary.
countrys schools and nurseries still have defective ventilation.

The correlation between indoor environmental factors and asthma
in children for tobacco smoke, early indoorsstrongest toexposure

defective ventilation, dust mites "dampand buildings". Thepets, most
important primary prevention factors therefore the mothersare
smoking, particularly during and breast-feeding, earlypregnancy

furred animals and damp, usually inadequately ventilatedtoexposure
housing.

There plenty of information the of allergens fromon occurrence
and in dwellings, schools offices.and A number of studiesmites pets

have indicated substantial of allergens environ-a occurrence even
where there animals mites. Allergens from furredments are no or

animals carried by frompeople their homes schools and offices,toare
that the these environments sufficient maintaincontent toso

hypersensitivity the airways. The cleaning of schools officesand
significant factor this connection. has been shown that improveda

cleaning lower the prevalence of SBS symptoms.can
On the other hand, know far little about the prevalence oftoowe

individual, categories of, chemical pollutants, particulatesairor or
microbially induced substances. The difficulty of measuring and
identifying such substances thatgreat at present measurementsso

only be recommended for research but for routinenotcan purposes,
studies.

High radon levels housing and other premises considered to
of the major indoor health risks, particularly combina-represent one

tion with smoking. Radon levels in 70 000-120 000 detached houses
and 20 000-80 000 exceed the National Board of Healthapartments
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health hazards a radon ofguideline values forand Welfare contentgas
Bq/m3 estimated that of these unitsof air. 1993, 35,000In400 was

then buildingsrepaired. Sinceidentified and 15 000had been more
the statistics uncertainidentified and repaired, buthave been are on

the authorities‘that have been taken withoutofaccount measures
still deal be done whenthereknowledge. However, togreat comesa

Board of Housing,radon. The Nationalreducing toto exposure
Bq/m3limit value for radon 200and BuildingsPlanning gas new

buildings.
ofSweden outof lungAbout 400-900 acancer per yearcases

Thererelated radon in housing.probablytotal of 2 700 toareapprox.
radon and smoking.pronounced synergism between toexposurea

riskbut non-smokers highervictims smokers,of theMost anmare
reduceThereotherwise.than promote toto measuresevery reason

i.e. smoking and radonrisk factors for lungmajorthe two cancer,
housing.

risk factor in indoor environ-significantTobacco smoke a very
increase allergies but alsoonly regards thements, not as a causeas

smoketobaccoand cardiovascular disease. Exposureof tocancer
has been shownwith housing affected by dampcombined to cause a

allergies children. Accordingasthma andmarked increase toamong
of Stockholmof the inhabitantscarried 20%study 1994,outa

smoke home day.that they exposed tobacco attocounty state everyare
caused by passive20-30% of juvenile asthmaestimated that

assumed lungpeoplesmoking. About 40-80 to contracta year are
tobaccosmoke. The fact thatresult of tobacco toexposurecancer as a

disease has significantof increased cardiovascularsmoke acausea
this but theyhealth. The data less certain ineffect public respect,areon

connected withhundred deathsindicate that several areevery year
smoke.tobacco

the populationsdescribe and estimatedifficult adequately to
that indoor environments.the substancesto many occurexposure

of the climate Swedens housing the ELIBdescriptionThe best
which showed that:carried in 1993,outsurvey

Swedes consider themselvesand 500 000between 400 000—
affected by the indoor climate showsufñciently to symptoms;

particularly detached houses, and dochange low,air rates notare—
Board of Housing, Planning and Buildingsthe Nationalmeet

buildings and the National Board of Health andstandard for new
for health hazards 0.35 litres secondWelfare guideline values per

floor surface, air changes hour inof 0.5metre or perper square
and about half of allfour of five detached houses in tenement

buildings;
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the radon exceeds the National Board of Health and Welfarecontent—
Bq/m3limit value a radon of of air. This400contentgas means

that 200 000-400 000 people live in homes where the radon content
exceeds the limit value;
allergy sufferers and people who live in large tenementnew,—
buildings affected by unhealthy indoor climate;mostare an
the complaints dry and/or stuffy air, dust and dirt,commonest are—
draughts and noise;
10% of all housing has damage caused by damp on roofs and—
attics, and basements that should be repaired imme-apartments
diately.

Priority problems

tobacco smoke sickRadon, and buildings damp, inadequately
ventilated housing, especially detached houses, schools and
nurseries.

objectives3.2.2 Current

national objectives have been for indoorNo environments.set
the National RadiationIn 1993, Protection Institute presented pro-

posals the Government the need of activeto toon more measures
combat radon in housing and certain kinds of workplaces. According

these proposals, 80% of buildings with radon exceed-to contenta gas
Bq/m3ing the400 limit value under the Health Protection Actpresent

should be repaired within the and in the long thenext ten termyears
Bq/m3for housing in Sweden should exceed 50 asnotaverage

Bq/m3.with thecompared of 100present average

objectives3.2.3 Proposed

General objectives

No-one should need risk sickness caused byto symptomsor
defective indoor environments.
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quality objectivesEnvironmental

nurseries shouldin housing, schools andDefective ventilation-
repaired.be

nurseries where radon levelsschools andAll housing, gas—
Bq/m3 ofvalues for health hazards 400exceed the guideline

radonrepaired by Eventually,should be 2010.air mean gas
Bq/m3.should exceedhousing 50levels not

will.smoke against theirshould be exposed tobaccoNobody to—

previoussituation andDiscussion of the3.2.4

measures

Ventilation

effects of thethe healthuncertainty aboutstillSince there great
inthat knownchemical substancesof differenthundreds to occurare

considered especiallythe ventilationimproveair,indoor tosteps are
urgent.

inbillion kronorGovernment allocated l1994/95 theIn approx.
defectsrepair damage anddesignedfor various investments togrants

premises usedquality in housing andand low airof dampaccounton
children.by

do applychecks, which howeverventilationCompulsory not to
air ventilation only,draught andhouses with naturaldetached extract

National Board of Housing,theintroduced in 1992. In 1996were
ventilation checks.the compulsoryBuilding followedFlaming and up

also shown thateffective. Checks havebeenhasThe notsystem very
due lack of main-defective, oftenventilation tosystems aremany

tenance.
forceDefects Act 1993:320 intothe StructuralIn 1993, tocame

the constructionprotection connection withbetter consumerensure
designed the health ofThe Actbuildings.of protecttotenement

allow defects bedefects detected andwhen structuralresidents totoare
be helddisputes wherequickly without longrepaired no-one caneven

valid forthe The structural defect insuranceresponsible for tencosts.
inspection of the building.the finalfromyears

detached houses for theintroduced forIn 1989, guarantee wasa
material defects that detectedof repairing structural and arepurpose
after final inspection.reported later thanand tennot years
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However, improving ventilation conflicts with the need to save
Ensuring that detached houses and ventilatedapartmentsenergy. are

conformity with buildingthe standards and guideline values laid down
by the Health Protection Act both provide for 0.35 litres secondper

of floor surface, air changes0.5 hour wouldmetreper square or per
require additional supply of TWh, unless6 heatan energy approx.
recovered However, has been estimated thatto greater extent.a
possible increase the level of ventilation that laid down theto to
National Board of Housing, Planning and Buildings building standards
and the National Board of Health and Welfares general recommen-
dations without increase in consumption by of heatany energy means

Such improvement the ventilation situation estimatedrecovery. an
require investments of 62 billion kronor, addition increaseto to an
maintenance of billion3 kronorcosts approx. per year.
Studies of the physical work enviromnent in Swedish schools show

far thethat by complaint air. Othermost common concerns common
complaints relate noise, lighting maintenance.and Damp and mildewto
problems of all schools. Only local authorityquarter outoccurs a one
of four complies with the provisions of the Health Protection Act.

of the problems affectingMany indoor environmentscurrent not
only relate the buildings themselves, but also their and main-to to use

There need for infonnation about the importance oftenance. a more
airing and cleaning and smoking indoors home, particularlynot at

there Cleaningwhere children. schools often inadequate andare
be improved.must

Radon

The National Board of Housing, Planning and Building has received 20
million kronor for 1995/96 for house-owners who wishgrants to to
reduce the radon their houses. house-ownerA receivecontent can a

that half the limit of 15 000 kronor.grant cost topays up a
despite theHowever, house-owners have showngrant not greatvery

interest doing anything about high radon levels. This be becausemay
they have received information about the and becausenot grantproper
of the difliculty of convincing people of the need reduce risks, sinceto
there tendency take relatively small and long-term risksnot toa
seriously. Another factor be that the value of the housemay concern

fall, well general reluctance the home health risk.tomay as as a see as a
Identifying and repairing all housing affected by levels 400over

Bq/m3 will about billion kronor3 according estimates made forcost to
the Commission by the National Radiation Protection Institute in 1996.
The divided equally between and technicalcosts measurementsare
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The of theinstallations. latter would kronor16 000cost average per
house.

be questioned whether appropriate require peopleto tomay
theirdeal with radon in houses by law. be done increaseMore must to

house-owners‘ motivation. The sale purchase of house beor a may a
suitable occasion require that radon levels be measured. Compulsoryto
ventilation checks another opportunity, although they dorepresent not

the houses where the radon problem i.e. detachedgreatest,cover
mechanicalhouses without ventilation Exposure radon willsystem. toa

decrease housing built. houses nowadaysMost builtnewas are
without cellars, have well-ventilated foundations and mechanical
ventilation. The of building "radon-proof" housesextra cost
relatively low.

ofAlthough the National Board Health and Welfare authorizedwas
halve theby the Government radon guideline value for healthto

hazards in still high in relation health protection1990, tovery on
ofof what be regarded reasonableaccount assessments costs.may as

of the importance that levels of radonutmost toexposure
should be reduced. with, should be takenTo buildingsstart measures
where the exceeds the limit value. A large number ofcontent very
buildings, especially detached houses, remain be dealt with.to
Consideration should be given the need lower the limit values stillto to
further when further has been made dealing with housesprogress
where the radon exceeds the limit value.content

Construction materials

Both the construction products directiveEU and Swedish legislation
stipulate that buildings that erected modified fulfilmustare or a
number of essential requirements. These relate protection with regardto

hygiene, health and the environment and protection against noise.to
Similar requirements apply construction products and materials.to

Construction materials emit chemical Oursubstances. knowledge of
the health effects of of the substances emitted by these materialsmost

incomplete. By selecting low-emission materials and providing
ventilation, healthadequate problems be avoided. Dampcan can cause

emissionssuch increase. The well-known emission problems,to most
formaldehyde from chipboard and emissions from surfacing filler
containing casein, both clearly associated with damp.are

The floor industry provides, its initiative, product profileson own
of the of and emissions from floor materials.content

the CommissionsIn view, the of the building should farowner as
beenpossible select materials that have tested forand which productas
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emissions of potentially hazardous sub-of the andprofiles content
Such profiles should emissionsissued. producthave beenstances cover
with of the materials, particular theoccurring in connection use

with damp.effects of contact
Building beenNational Board of Housing, Planning and hasThe
of quality declara-Governmentinstructed by the to systemprepare a

be made between differentbuildings that allow comparisonstions of to
regards factors that affect health. Aof housing reporttypes mayas

theseMarch, The Commission considers thatpublished in 1998.beto
construction materials, radon andshould ventilation,declarations cover

noise.
for key such architects,education and trainingImproved groups, as

field of construction, buildingadministrators in theauthoritylocal
alsohouse-owners etc., necessary.owners,

local authorities andin staff employedThe countycuts
increasing workload in other haveboards, and theadministrative areas,

health protection issues. The localdifficult addressmade tomore
responsibility with inadequate indoorsupervisoryauthorities‘ respect to

the administrativeneeds be extended, doesenvironments countyto as
improve indoor environ-supervision of designedboards‘ tomeasures

authorities andrespective counties. localtheir In countyments many
realloca-this would requireadministrative boards greater resources or a

priorities.tion of
both inindoor environment for health,significance of theThe

still insufficientlyspecific substances,general and with respect to
of intensified research healthThere needunderstood. aspects,ona
materials and construction techniques andchemistry of constructionthe

researchcollaboration between theseclose areas.
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3.2.5 Proposed measures

Building should only construction materials,owners use-
including paint, that have been tested and for which product
profiles of the and emissions of potentially hazardouscontent
substances have been issued.
All buildings should be built be radon-proof.to-
A of declarations for buildings should be introducedsystem—
covering factors that affect health, ventilation, radon,can e.
noise and sound insulation.
An information campaign the importance of the indooron-
environment for health, directed residents, landlords, andat
relevant authorities cooperation with local authorities, should
be launched by 1999.
Ventilation should be improved and damage caused by damp-
repaired housing, schools and nurseries by upgrading
existing ventilation that they intended.systems operateso as
Incentive should continue be given the constructiongrants to to-
industry order employment and improve indoorto promote
environments.
Investment should be made the development of technologies—
for energy-efficient ventilation.
The efforts children from being exposedcurrent to prevent to—
tobacco smoke should be intensified by the National Institute
of Public Health together with the other parties concerned.
The National Radiation Protection Institute should be in-—
structed, in cooperation with other authorities, continue itsto
efforts motivate house-owners and deal withto to measure
radon problems.
High radon levels should qualify house-owners for lowernot—
property taxes.
Radon profiles conjunction with the sale/purchase of—
properties should be introduced without delay.
Local authorities should be given formore resources super-—
vision and information activities order to promote measures

eliminate risks indoor environments, including smoking.to
Development of research the importance of the indooron—
environment for health, both general and with respect to
specific substances, should be high priority. Coordinateda
multidisciplinary research the fields of medicine, chemistry,
microbiology and structural engineering the most urgent
need.
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3.3 Water

Health risks3.3.1

supply situationSwedensthe of Europe,comparison withIn waterrest
relatively unpollutedlakes andhavesatisfactory, since we manyvery

fromthe leakage of nutrientsfrom andgroundwater. Wastewater towns
of lakes andeutrophicationgive riseland however,agricultural tocan,

with the massiveassociatedhealth effectsresultantThebays. are
with algal bloom.connectiontoxin-producing algae inofappearance

beenhave occasiondrunk suchhaveand cattle thatDogs water on
connection with theinproblemsalsoAlgal bloompoisoned. causecan

of toxins, foraccumulationand thedrinkingofproduction water
andvirusescontainsmussels. Wastewaterexample great manya

withof infectionthe riskand involvebacteria in connectioncan
beenspecific study hasthe point of effluent. Nobathing places near

with bathingcaused byof illnessofmade water.contactcases
of drinkingsurfacecitieslargestThe waterwater a sourceasuse

whoAltogether, 50% of thosechlorination.andfollowing treatment are
supplied from surfaceofmunicipalconnected waterto aresourcea

through gravelhas passedsurface that25% bycatchments, waterwater
aboutgroundwater. There25%infiltration andartificialridges are

000supply less than 1of whichcatchments 1 400groundwaterl 800
groundwaterpeople. Normally,than 4 000and only 160people more

probably aboutaddition, therechlorinated.treated Inneither arenor
drilledhalf of whichresidents,wells forprivate400 000 permanent are

recreationwells000and 000-400wells, 200 permanent
of groundwaterthe qualitythreatsTheaccommodation. greatest to as

construction ofthefrom defectsof drinking apartwater are,a source
land andfrom agriculturalof nutrientsacidification, leakagethe well,

frominfiltrationindustrial land andpollutedrefuse dumps,proximity to
Thecoastalproblem inbeinfiltrationSaltdrains. water areas.may a

chemi-otherdiesel fuelpolluted bycatchments beingrisk of water or
considered whenbeaccidentsconnection with roadcals in must

and roadcatchmentsplarming routes.water
Aboutinfection drinkingoffrequentThere viareports water.are
sufferpeople000and 3outbreaks2-10 on averageoccur every year

parasites.bacteria, virusesdiseases causedgastrointestinalfrom or
thancommunities withsmallthese outbreaksofMost not moreoccur

faultytechnical defects,usually duesubscribers and16 000 toare
drinkinginfiltrates theof whichresultconnections wastewateretc. as a
infectionexposed the risk ofIndividual wells also towater system. are
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through adjacent infiltration ditches for No existsetc. systemsewerage
for the registration of such infections, but according the Nationalto
Food Administration incidents3-4 reported althoughare every year,
the number of people involved small.

A special of transmission of infection via Legionnaireswatercase
disease where the bacterium Legionella has established itselfcases

thein hot pipes and subsequently caused pneumonia through thewater
formation of aerosols in shower ventilation 25-50systems.rooms or

of Legionnaires disease reported Sweden. Thecases are every year
ofactual number probably much higher.cases

There has been much discussion of the risks of disinfecting
drinking since discovered that undesirable by-productswater was
result from chlorination through reaction with humus in the Thewater.
first such substances that noticed trihalomethanes, especiallywere were
chloroform, which has proved be carcinogenic animal experi-to

Extremely mutagenic substances have also been detected,ments.
although the chemistry in such has only be partially analysed.cases
Several epidemiological studies have established connections between
chlorination and of the urinary and the intestines, but thetractcancer
International Agency for Research Cancer IARC has found thenoton
evidence sufficient classify chlorinated drinking carcino-to water as
genic for humans. Since by-products produced disinfec-many are
tion, difficult estimate the risks, but the basis of theto cancer on
selection of substances 1 probably caused bycase per year
chlorination in Sweden. orderIn minimize the production ofto
chlorination by-products essential theto treat water toso as
effectively organic substances prior chlorination. Intoremove
assessing the risks of chlorination other disinfection, account mustor
also be taken of the risks of inadequate disinfection. The benefits of
desinfections far outweights the potential risks.cancer

ofPipes various materials that into with drinkingcontactcome
properly checked, since rules have beenwater laidat present notare no

down about approval and the testing of pipe materials withtype respect
the leaching of chemical substances into Therefore thereto out water.

sufficient data for risk Probably, however, thenot assessment.are a
risk of health effects from leached substances small. A substan-very
tial proportion of the pipes in buildings of Apart from itsare copper.
effect the of the and the problem of discolouring,taste water reportson
indicate that increased levels in drinking approx. 1 mg/1watercopper

diarrhoea small children, although this has beenmay cause not
proved.

A number of epidemiological studies have been carried also inout,
Sweden, that show correlation between the incidence of cardio-a
vascular disease and soft water with low of calciumwater contenta
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containssoft, while groundwaterSurfacemagnesium.and water
has beenmagnesium. Magnesiumcalcium andincludingminerals,more

disease.cardiovascular However,factor forprotectiveproposed as a
about thereliable conclusionsdrawpossiblebeenhas tonot any

of drinkingrelevance water.
ratherhave beenof acid air pollutantsdepositionseffects ofThe

the soilin Sweden whereexposedsince there areasare manysevere,
result,southwest. Asespecially in thebuffer capacity,insufficienthas a

has beensurface groundwaterandacidified,lakes evenaremany
leaching oftheAcid groundwatercertainaffected outcausesareas.

cadmium and otheralso ofsurrounding earth, butthefromaluminium
pipes.corrosionalsoAcidmetals.mobile aggravateswater copper
smallnormallyacid groundwaterduecadmium intakeThe to very

thediscussedcadmium will beintake,the foodcompared with so
food 3.4.section on

wells showslevels shallowaluminiumstudy of thenationwideA
technicalexceeded thehad levels thatthese wells20% ofaboutthat

mg/1.levels higher than 110% hadmg/l andofvalue 0.5limit
thanfood higherintake throughthespeaking, however,Generally
low,gastrointestinalfrom theAbsorptionthat through tractwater.

risksfrom food. Anythanhigher frombealthough watermay
the factaluminium dueintake ofincreasedwithassociated toarean

sufferedhavekidney functionseverely impairedwithpatientsthat a
aluminiumcontainingdialysis fluiddementia whenattacks ofserious

directly intoaluminiumsuch theused. However,has been goescases
focused thestudies haveepidemiologicalSeveralblood.the on

and theof drinkingthe aluminiumbetweencorrelation watercontent
riskindicateof these studiesdementia. Someofprevalence atextraan

makemethodologiesinadequatemg/l, butof about 0.1levels
connections.causalabout theconclusionsdrawimpossible to any

in Swedishfishmethylmercuryof increasedproblemThe content
risksassociated healthacidification. Therelatedlakes to are

sectiondescribed in 3.4.
and high levelsthe Earthsnaturally inFluorides exist crust, can

in dentalaccumulatedrock. Fluoridesdrilledin wells areoccur
considered thewhichthe levelchildhood, butduringenamel ateven

enamel fluorosismg/lprevention 1-1.2for cariesoptimum can
dis-which becomethe teeth,of whitethe formin spots onappear

for drinkingexceeding the limit valuelevelshigh levels. Atcoloured at
which boneosteofluorosis,risk ofmg/l, there6water, can causea

of high levels ofThe problembone formation.throughinjuries new
drilled rockwellsbe ignored. About 50 000shouldfluorides not are

drinkingvalue for "fit forhigher than the limithave levelsestimated to
exceedingwells have levelsmg/1 and 200reservations" 1.3 lwith ——
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this ofmg/l. the world few of6 However, part osteo-very cases
fluorosis have been described.

also naturally the bedrock, and in theArsenic occurs some areas
in the groundwater higher than normal. The risk associatedcontent

with arsenic drinking that skin The limitwater can cause cancer.
for that unfit for drinkingvalue 0.05 ug/1 and for "fit forwater

with reservations" ug/l. The lifetime risk of skindrinking 0.01 cancer
6-10.the latter level estimated by the WHO This levelatat was

10% and 17%, ofexceeded in respectively, the wells surveyed two
field. The of wells with such highstudies in this levelspercentage

for the whole, and arsenic estimatedconsiderably lower country as a
of0.3-3to cases cancer per year.cause

radioactive radon naturally wells drilled in rockThe gas occurs
the bedrock rich in uranium. The radioactivity in suchwhereareas

levels highwells usually 10-l 000 Bq/l, but 10 000-50 000as as
NationalBq/l do The Food Administrations recommended limitoccur.

forvalue for drinking Bq/l and 500 Bq/l "water fit forl 000water
with reservations". Theoretical calculations done by thedrinking

National Radiation Protection Institute indicate that radon water may
of in Sweden, of which35-75 10-20cause cases cancer per year are

caused the itself and the remainder by respiration of radonwater gas
emitted by the water.

High levels of wells agricultural duenitrates are common areas
of and artificial fertilizer. The Nationalthe Foodto use manure

Administrations limit value mg/l of nitric nitrogen, equivalent10 to
of estimated be exceededmg/1 nitrate least in44 l0to at once a year

and drilled wells. The limit value relates mainly000 dug wells 2 000 to
risk of the conversion of nitrates into nitrites in the body, whichthe can

methaemoglobinaemia infants, which leads to ancause oxygen
Another significant factor the risk of carcinogenicdeficit. nitros-

amines in gastrointestinal quantitative estimates of thesethe Notract.
risks available, but assumed that the number of of thiscasesare

low. Vegetablesare another significant of intakedisease very source
of nitrates.

ofThe problem pesticide residues in drinking consideredwater
small in Sweden. Only in small number of the wells thatvery a very
examined pesticide residues detected. The riskgreatestwere anywere

where the of the supply dug well in agriculturalwateroccurs source a
land surrounded, for example, by courtyard where herbicidesor a are

used,or were even many years ago.
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Summary

To the risk of polluted drinking considered bewater tosum up,
moderate, and the transmission of infection the biggest problem.
Since number of outbreaks of waterborne infectiona occur every year,
often bycaused combination of technical faults and the human factor,a

safetybetter thinking needed. A small risk of associatedcancer
with chlorination, and this be balanced against microbial risks.must
Attention should paid the risksbe drinking from lakes whereto to water

bloomalgal occurs.
Abnorrnally high nitrate levels wells agricultural show,areas

however, that groundwater be affected by external pollution,can
especially soluble substances. Therefore, important to ensure
adequate protection of groundwater catchments. This applies
particular private wells, where supervision and protection beto may
insufficient Some naturally occurring substances suchat present. as
fluorides, aluminium, arsenic and radon abnormally highatmay occur
levels. considered theRadon of these risks. Research thegreatest on
uptake and effects of aluminium important in order establishto
whether involves risk of Alzheimers disease not.any or

Priority problems

Transmission of infection via drinking radonwater;

Existing objectives3

Waterborne releases of nitrogen due human activity should beto—
halved between and1985 1995.
The existence of pollutants should restrict the fromofnot wateruse-
lakes and and groundwater of supply.watercourses wateras sources

Apart from the above objectives, which have been adopted by the
Riksdag, the National Food Administration has recommended general
requirements thatensuring pollutants with adverse effects healthno on
should affect the quality of drinking The proportion of analysedwater.
drinking samples considered unfit "fit with reservations"water or
should be reduced by 10% during the period 1995/96-1998.
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objectivesProposed3.3.3

should need risk sickness caused by from publicNo-one to water
private of supply.wateror sources

Discussion of3.3.4 measures .

million kronor allocated the1995, 100In to waterwas measures
within the framework of laboursupply and marketsectorsewerage

The of the labour market should bemeasures. scope measures
authorities shouldextended. addition, all local long-tennIn prepare

plans for renewal of the supply andwater system.sewerage
design of municipal waterworks be improved from theThe must

of view of safety order outbreaks of infection.point to prevent new
from technical extremely important that the staffApart measures,

techniques with special referenceshould be trained in water treatment
health protection. Where such training should beto necessary,

improved.
municipal catchments inIn locatedwater notsome cases, are

protected although this important. Supervision of privateareas, very
wells inadequate; in particular, large number of wellsa very are
infiltrated, least for of the by such high nitrate levelsat parta year,
from the surroimding agricultural land that the considered unfitwater
for drinking.

private of wells take reduceTo to toencourage owners measures
high fluoride and radon levels, should be paid thegovernment grants on

forlines of the payable radon in indoor air. The of reducinggrants cost
abnormally high fluoride levels wells estimated20 000 200at
million kronor, and the of reducing radon levels wells15 000cost at

kronor.million300
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Proposed3.3.5 measures

Local authorities should improve training and technical-
in order reduce the risk of infection fromto water-resources

works and distributionwater systems.
Local authorities should long-tenn plans for main-prepare-

renovation and replacement of supply andtenance, water
installations.sewerage

informLocal authorities should of wells whereowners areas—
levels of radon and fluorideshigh suspected the wellare
of the possibility of installing radon fluoridewater or separa-

Government should be paid the lines of thegrantstors. on
payable for radon.grants

Local authorities should inform of wells about factorsowners—
quality ofthat affect the and the thatwatermay measures can

be taken pollution.to prevent

Pollution in food3.4

Health risks3.4.1

factors affect healthdietary and the prevalence of disease.Many For
dietaryexample, unsuitable habits, high consumption of saturatede.g. a

fats and low consumption of fibres, considered be of thetoare one
ofimportant cardiovascular disease and A diet thatmost causes cancer.

contains large of fruit, vegetables and cereals and smalleramounta a
proportion of fats recommended by nutrition Intake via foodexperts.

perhaps the important path for substances thatmost exposure are
harmful health and for of infection.to sources

This section deals with the health risks presented by pollutants in
food. The of infectionstransmission discussed first, and this
followed by discussion of natural toxins and fungal toxins, permis-a
sible additives, pollutants that individuals themselves partly avoidcan
nitrosamines, PAHs, the surface of fried meat and, lastly,mutagens
pollutants that mostly beyond control heavy metals andare our
persistent organic compounds.

Infection be transmitted flood for various Defectivecan reasons.
food hygiene, incorrect cooling and refrigeration, insufficiente.
heating and low standards of personal hygiene probablyare morea
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than food that polluted from the The statisticsstart.common cause
that about outbreaks of such infectionsindicate 30 occur every year.

The of people affected about thenumber 2 000-3 000. However,
uncertain, and study estimated that the numberdata very one mayare

be high 500 000.asas
littleOne that has been studied natural thattoxinsveryarea are

the plants used for food production. These have developedinpresent
evolution protection againstthe of and thepestsas a are nowcourse

offocus of interest plant breeding. An example such toxina
Fungal also produced andsolanine toxinspotatoes. natureare can

food in conditions where mould fungi An exampleaffect grow.
food suchaflatoxins, which mainly in imported andpeanutsoccur as

carcinogens. They pollute milk feedfigs. Aflatoxins strongare can
of intakes,containing aflatoxins fed Little known butto cows.

be assumed ofaflatoxins 1-10tomay cause cases cancer per year
Ochratoxin mostly in domestic products suchSweden. A occurs as

and pork. Ochratoxin A kidney and liver damagecereals, pulses causes
animals and kidneys, and epidemio-laboratoryin tumours some

studies also indicate connection between high intake oflogical aa
ochratoxin A and chronic liver damage humans. Ochratoxin A

Swedes blood low levels. Theatcommon among serumvery
recommended daily intake of these toxins probably exceeded quite

also other, less familiar fungal toxins.often. There are many
Three that well-regulated in Swedish legislation foodareareas are

residuesadditives, pesticide and residues of veterinary preparations.
The latter assumed small risk people Sweden.to present toare a very

additives, colorants have attractedAs regards food the interest,greatest
from the point of view of allergies. Accordingparticular Britishto a

0.0l-0.2% of the population, childrenstudy, particular, hyper-are
sensitive additives general. this applicable in Swedento too,

that hypersensitive.would 1 000-20 000 peoplemean are
people Sweden hypersensitiveestimated that 3 200 toare azo

affect this foodcolorants. Aggravated symptoms may group
containing colorants again imported after 1999 resultazo once as a

ofof Swedens membership the EU.
categories of pollutantsThree connected with the andtreatment

of nitrosamines,preparation food the surface of friedmutagensare
heterocyclic aromatic amines and PAHs.meat

produced reactions between aminesNitrosamines and nitratesare
nitrogen oxides, and therefore be found in products thatto meator are

have been treated with nitrates, smoked and dried food and beer. They
produced thealso be body. Nitrosamines carcinogenic, andcan are

the intake of volatile nitrosamines estimated abouttoaverage cause
of Sweden.one case cancer per year
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produced when fried. highMutagens Atmeat temperaturesare
and with long frying time the of these substances increasescontenta

extremely activesharply. These in bacterialmutagens test systemsare
carcinogenic various animals. The riskand also humans hastoare

estimated experimental basisbeen 10-100 ofaton an cases cancer per
year.

hydrocarbonsPolyaromatic PAHs produced by incompleteare
combustion and carcinogenic. The highest levelsare, as a group, are

following three of food: grilledfound the and smoked andtypes meat
fish products, leaf vegetables in with high levels of airgrown areas
pollution and mussels in polluted The largest intake ofwater.grown

via food from cereal products and fats. ThePAHs dataon average
insufficient for quantitative estimate of the risk of PAHs,a cancerare

ofbut they 10-100cause cases cancer per year.may
that be absorbed by humans throughOf the pollutants food, thecan

persistent and be bio-accurnulated the foodthat chainones are can
since theythe important, abnormally high intakes,most can causeare
fish. Somefor example through metals and chlorinated organic

compounds have attracted attention. The emission and distri-most
ofbution paths for these compounds fully understood,notmany are

reference therefore made "diffuse distribution".and to
Polychlorinated dioxins and dibenzofuranes generally known as

of substances with highdioxins toxicity,acuteare a group very
tetrachlorodibenzodioxin TCDD.especially Many studies have

therefore been made, both of their toxicity and other specific toxicacute
toxicity of the various compoundseffects. The usually related thatto

TCDD of "TCDD equivalents".of in These substancesterms are
quantities duringformed in various manufacturing andtrace com-

Swedenbustion In emissions of dioxins from wasteprocesses.
incineration have fallen sharply since the introduction of stringentmore
emission standards and flue the end of the 1980s.treatment atgas

of chlorine-alkaliChlorine bleaching and plants used betopaper a
significant of releases into Dioxins soluble in fat, andwater.source are

via milk fat, but also via consumption of fat fish fromexposure occurs
the Baltic Sea other polluted those whoFor dealwaters. eat greator a
of fat fish from the Baltic Sea this be the predominantmay source.

of dioxinsMeasurements mothers milk indicate that hasexposure
been reduced since the 1970s.

Risk of dioxins based experimental data fromassessments are on
animal experiments with TCDD, since the limited human data that exist

considered sufficient for quantitative risk Thenot assessments.are
critical effects and effects the immune andsystemare cancer on
reproduction. The highest tolerable intake stated be picograms5to

kg of body weight day, which factor of 200 under the lowestper per a
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level which effects have been observed in laboratory animals lat
ug103 nanogramsl0° picograms. Recent data from animal experi-

indicate high sensitivity in foetuses, principally in the form ofments
effects the sexual development of the adult animal. In 1995,on a
Nordic arrived the conclusion, however, thatexpert atgroup was
appropriate retain the previous risk 1988.to assessment

Polychlorinated biphenyls, PCBs, previously widely usedwere as
heat media, plasticizers, colour additives, flame retardants, transformer

Recently, has been noticed thatoil much 25% of theetc. as as
caulking compound in buildings consists of PCBs, whichsome may

of diffusioninvolve risk when such buildings destroyed. Thea are use
Swedenof PCBs banned 1985, but abnormally high levelswas are

still found in environmental samples. As the for dioxins, thecase
intake from the consumption of milk fat and fat fish from thelargest

Baltic Sea.
animal experiments haveThe documented used various commercial

of PCBs. breakdownmixtures Due and exchange theseto nature,
differ from the mixtures which humans exposed. Therefore, riskto are

of PCBs complicated. The critical effects identified inassessments are
animal experiments immunotoxicity effectsandare cancer, on

and behaviour.development A Nordic risk of PCBs madeassessment
concluded that the data sufficient forin 1992 quantitativenotwere a

risk the effects behaviour discussedHowever,assessment. on were
separately, since hyperactivity and impaired learning have been
reported rhesus monkeys exposed the foetal andat stageyoung
during breast-feeding. Similar behavioural effects have been reported

the of children whose mothersin exposed PCBs by eatingtocase were
fish from Lake Michigan. The lowest level of slight neurotoxic effects

children estimated result from intake the region oftoon an
of body weight0.0l4—O.9 day by their mothers during thepg per per

postnatal This be compared with the intake,stage.pre- or may average
ofwhich estimated be 0.05 kg body weight day. Thoseto ug per per

who large quantity of fish have considerably higher intakes.eat a may
ofThus, the intake the magnitude would expect tosame as one cause

effects childrensubtle exposed the foetal and during breast-at stage
feeding.

PCB compoundsSome also induce effects similar those causedto
by chlorinated dioxins and dibenzofuranes. the toxicity expressed

TCDD thein equivalents, contribution from the PCBs fish and
milkmothers samples of the size larger than that fromsame or

Ifthe toxicity ofdioxins. total all dioxin-type pollutants considered,
this that the consumption of fish from certain pollutedmeans areas may

intake that exceeds the recommended tolerable daily intake ofcause an
picograms of TCDD equivalents kg5 of body weight. Theper average
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intake has been estimated picograms2 of body weight forat per
adults. The National Food Administration has therefore issued dietary
recommendations the effect that of fertile shouldto not eatwomen age
fat fish herring, salmon from the Baltic Sea than month.more once a
The recommendation for than week.notmen more once a

People exposed also other persistent chlorinated andtoare
brominated pollutants that have been less carefully studied. Examples
of such substances chlorinated which formerly usedterpenes,are were

pesticides oxapheneT but due their persistence and theirtoas
accumulating properties spread all the earth. Severalare now over
studies have shown that chlorinated substances with high moleculara
weight the fat of marine mammals and fish bothpresentare areas
that affected by industry and those that Only smallnot.are are a very

of all the extractable organic chlorine fish consists of knownpart
pollutants such dioxins and PCBs. Recently published studiesas
indicate, however, that large quantity consist of chlorinated fattya
acids. Like dioxins and PCBs, these chlorinated fatty acids are
absorbed through the intestine and the placenta barrier andpass are
discharged via breast milk. Their toxicity however, low.acute very

from this,Apart little known about the toxic effects, andvery
impossible make risk of the health effects.to assessmenta

Brominated flame retardants polybrominated diphenyl ethers,
tetrabromobisphenol brominated biphenyls etc. widely usedare
the of materials and products, textiles, and TVtreatment computerse.

variety of plastic products and construction materials. The toxicsets, a
effects of these substances fully understood, and thereforenotare

possible make risk Their andnot to assessments.any occurrence
persistence the environment however, warning signal ofa
potential health risks.

Their long-term potential health risks have caused about theconcern
thein environment of organic pollutants with effectsoccurrence

similar those of hormones, particularly effects similar those of theto to
female hormone The chemicals that have displayedoestrogen.sex
oestrogen-like effects various of different certaintests types,are e.
chlorinated organic compounds, alkylphenols detergents and
phthalates plasticizers. substancesMany with similar effects also

naturally. The discussion of potential risks associated withoccur
hormone-influencing pollutants based the following factors:on

duringTreatment with high doses of oestrogenpregnancy can cause—
serious effects in children later life, deformed sexualon e.

and and reproductive disturbances in girls.organs, cancer
A number of observations in indicate that pollutants withnature—
oestrogen-like effects affect the sexual differentiation ofmay
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crocodilesfish andthat birds,Thereanimals.various reportsare
whichsyndromefeminizingsuffer frompolluted causesaareas

characteristics, theof male sexualof the developmentdisturbance
sexualchanges themales,female sexualof organspresence

behaviour.reproductiveeffectsandbalancehormone on
associated withpossiblydisordersof diseasesincidenceThe or—

theincreased inhasbalanceof the hormonedisturbance western
deterioration ofpossiblefew decades,the lastduringworld e. a

urogenitaldeformities theandtesticlequality, cancersperm
breastand women.amongcanceramong menorgans

the effectsestablished betweenbeenconnection hasHowever, onno
theclear whetherpollutants. Northeseandhumans toexposure

animalsobservedhave beendifferentiation thatsexualeffects ason
humans.alsopollutantsofresult to occurexposurea

which peoplemetalstoxic heavywithassociatedrisksThe to may
ofhighest thebeconsideredfoodthroughexposedbe to caseare

aluminium andArsenic,andcadmiumlead, werecoppermercury.
pollutantssectionprecedingthediscussed water.on

petrol andadditive inquantitieslargeused inhas beenLead anas
growingdepositionsand inpollutantairboth crops.onas anoccurs

have fallenthe airpetrol, levelsof unleadedintroductionSince the
lead tins,brazingintake, suchof leadsubstantially. Other assources

Swedishblood of thein theThe leadreduced.beenalsohave content
generally wellthe andfallen since 1980salsopopulation has now

Thispg/l of blood.health risk, 100thatthe levelsbelow represent a
centraleffects thewhich subtlelevelthe lowestestimated be atto

be-of effectschildren in the forminsystem onoccurcannervous
ability.intellectualimpairedandlearning problemshaviour,

the ongoingthe fact thatrelatedremainproblems thatThe toare
the leadincrease inandacidification of soil contentwater anmay cause

polluted withsoil in urbanand that thedug wellsinof water areas
leadtakethat childrenthere riskof whichresultlead, upcanaas a

in bloodleadstudy of theoutside. Aplayingwhen content among
g/1of 77showed maximumregionStockholmthechildren content ua

Sodermalm.rig/l inand 28pg/l Sundbybergvalue ofmedian 27a
since the banvarioushas decreasedof cadmiumThe sectorsuse

otherinHowever,for certaincadmium sectors, e.purposes.on
emissionsincrease. The largestthebatteries, itschargeable use on

fuels and thecombustion of fossilindustry, thethe metalfromoccur
airborneresult of the latter andfertilizers. Asphosphorousof useause

haveland estimatedof agriculturalcadmiumdepositions, tocontent
digested sludge alsoThe of0.2%byrisen year. useperapprox.
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contributes the increase in cadmium levels, although, in theto as case
of artificial fertilizers, there maximum permitted level.a

Cadmium absorbed by the of plants, and for non-smokersroots
the largest cadmium intake normally from cereals, in particular
wheat, and vegetables. For smokers the largest intake from tobacco.
Shellfish, liver, kidneys and mushrooms have particularly highsome a

of cadmium. The health risks associated with cadmiumcontent dueare
its accumulation in the kidneys, where has long half-life.to a very

Kidney damage also the critical effect.
The normal daily dietary intake of cadmium in Sweden under the

maximum recommended by the WHO 1 ug/kg of body weight day,per
i.e. 60-70 pg, but nevertheless of the order the mediansame as
intake of the population of Belgium 15 day, where 1% of thepg per
population estimated have impaired kidney function. The safetyto an
margin therefore much smaller than previously believed.was

The fish Swedish lakes have high of methyl-contentmany a
result of previous emissions from chlorine alkali plants,mercury as a

pulp mills The ongoing acidification makes the situationetc. worse.
Airbome depositions mainly derive from foreign Thesources. mercury

pike about lakes40 000 estimated exceed mg/kgcontent 0.5to
of fresh weight, and 1.0 mg/kg, which the previous limit forwas
blacklisting, in than 10 000 lakes.more

The critical effect of methylmercury damage the centralto
The risk for the growing foetus, and slightsystem. greatestnervous

brain damage be caused where the level the mothermay mercury
corresponds 10-20 mg/kg the hair. This damage takes theto approx.
form of impaired psychomotor and neurological functions children
prior school which has been established results.to Thetestage,
maximum tolerable weekly intake recommended by the WHO, 0.2 mg
of methylmercuiy, corresponds the hair of 6to contenta approx.
mg/kg for adults. However, this intake does provide sufficientnot pro-
tection for A study of in the hair ofpregnant contentwomen. mercury

Swedish showed that the highest level foundpregnant 2.5women was
mg/kg.

The limit value for/fish that marketed mg/kg1.0 for pike,
perch, pike-perch, burbot, eel and halibut, and 0.5 mg/kg for other fish.
Since people catch fish for their consumption and themany own

levels high in freshwater fish, the National Food Admini-mercury are
stration has issued dietary recommendations according whichto women
who breast-feeding, who planning havepregnant childare toor or are a

should refrain from eating the above species altogether.soon,
T0 food of crucial importance pollutants,to tosum up, exposure

particular persistent substances and substances that becan accumu-
lated the food chain. Up chlorinated organic compoundsto suchnow,
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such lead, cadmium andPCBs and heavy metalsdioxins and asas
known aboutattention. littleattracted Farhave toomostmercury

ofand the effects humansdistribution paths,emissions, exposure on
thisbe carried inResearchorganic substances.persistent outmust area.

the thesubtle, effects immuneeffectsThe suspected system,e.g. onare
There lackfoetal development.reproduction andsystem, anervous

these effects. Themodels for ofanimal experimentappropriateof many
where knowthe hormoneof pollutantseffects system wean areaon

serious. Thuspotential risksthe time thelittle,far attoo areassame
potential risks.determine thesethere toto tryreasonevery

food,supervision of additivesregulation andadequateThere
much smaller than in thethereforehealth risksassociatedand the are

be maintained andlevel of protectionA highof pollutants. mustcase
again attractedproblem that hasadditives avoided. Aurmecessary
materials theof variouswith the recyclingconnectionattention

packaging food.undesirable substances fromofof migrationrisk to
foods,associated with pollutantshealth problemspotentialMany

of friedthe surfacetoxins andfungalbacteria, PAHs, mutagense.
The National Foodhandling problems.attributedpartly be tomeat, can

recommendations orderhandlinghas issuedAdministration to
foodof "natural" toxinsrisks. Theminimize the not anoccurrence

needed thisresearchproblem butenvironmental area.per se, more

Priority problems

freshwater fishMethyhnercury—
chlorinated pollutants in animalotherPCBs andDioxins,—

Baltic Seafat fish from theparticularproducts,
absorbed by wheatagricultural landCadmium in—

theorganic substancesdistribution of persistentDiffuse—
environment

of researcheffects needwith hormonalChemicals ——
of infection via foodTransmission—

and objectivesnational objectivesExisting3.4.2

by agenciesadopted

adopted the Riksdag the environ-of objectives byA number concern
organic environmental toxins. Othereffects caused metalsmental or

proposed by the Government in bills by theobjectives have been or
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National Environmental Protection Agency. Some of these referredare
below.to

The following general objectives have been adopted the Riksdag:

Emissions of persistent organic substances should be reduced to-
such that, by the end of this they longer harmextent century,an no
the environment. Priority given designed reduceto tomeasures
emissions of chlorinated organic compounds from the forest
industry. the longIn persistent organic substances thatterm, are
enviromnentally harmful in the environment.must not occur
The flows and of chemicals that hazardous health andtouses are—
the environment should be reduced. Flows that nevertheless contain
harmful chemicals should be enclosed far possible. The ofas as use

harmfulthe substances should be phasedmost out.
efficient collection of end-of-lifeMore products containing mercury—

should be achieved within the framework of action plan.an

The only objective adopted by the Riksdag that related timetowas a
frame the following:

Emissions of cadmium and lead be reduced by 70%mustmercury,-
between 1985 and 1995. Emissions of other important metals must
be halved during the period.same

The National Environmental Protection Agency has proposed objec-
tives relating metals and organic substances. followingThe ofto are
particular relevance health:to

be possible for mammals and humans fish andmust to eat-
shellfish without risks health organic environmentaltoany
pollutants, cadmium, mercury.

possiblebe cereals, leaf vegetables for foodmust to etc.use or as—
basic materials for food without risks health.toany
The of fish eventually exceed mg/kg0.5content must notmercury—
of fresh weight.
The cadmium of wheat kernels exceed 0.1 mg/kgcontent must not—
of dry kernels.
The introduction of cadmium agricultural land, including thatto—
from atmospheric depositions, exceed removal.must not

The Government and the Riksdag have instructed the National Food
Administration take food security. Thisto tomeasures ensure means
that food contain pollutants in quantities that be harmfulmust not may
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human health. The limit values established by the National Foodto
Administration be regarded environmental objectives.not toare as
Many other factors taken into limit valuesaccount. set atare are
levels that do protection for all population thenot ensure groups,
National Food Administration complements its recommendations with
special dietary advice for special Examples of this dietarygroups. are
advice regarding freshwater fish view of the riskto pregnant women

foetalof damage being caused methylrnercury. According its planto
of operations for 1995/95 the National Food Administration attainto
the following objectives and take the following measures:

Action reduce the risk of infections and poisoning caused by foodto—
reduceAction the number of of hypersensitive reactionsto tocases—

food.

Proposed objectives3.4.3

General objectives

All food should be sufficiently free from pollutants obviateto—
the forneed dietary recommendations.‘
No-one should the risk of being infected by food.run-

Environmental quality objectives

The general objective regards methylmercury, cadmium and dioxin-as
substances might be expressed in of levels. Thetype terms target

National Environmental Protection Agencys environmental objective
for in fish, mg/kg,0.5 however, sufficiently lownot tomercury
eliminate the need for dietary recommendations. On the other hand,

be low be lower than the background level,targets must not set toso as
Given0.2 mg/kg. this level, kg1 of fish week 140 g/day beper may

consumed by adults without exceeding the tolerablenon-pregnant
intake 0.2 of methyhnercury/week. forHowever, pregnantmg women
the need of dietary recommendations remains, levels ineven
freshwater fish fall mg/kg,0.2 since safe level hasto yetno exposure
been established for foetuses. For unlimitedpregnant women, con-
sumption of fish containing 0.2 mg/kg of might 2-4mercury mean
times higher compared with today.toexposure mercury
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for theEnvironmental Protection AgencysNationalThe target
higher than thekemels mg/kgof wheat 0.1cadmium content —-

keepimportant for healthSweden Sincelevel toreasonsaverage
levels should below possible,of cadmiumthe intake currentas as

lowered.
health-difficultsubstances,regards dioxin-typeAs to set a

levelhave decidedthe in fish. Weforrelated contenttarget on a
timesthat for cod, but about S—20correspondingapproximately to

ñsh thethis level ng/kg inherring. At 1the levelsthanlower -—
recommendedshould exceed thefor largeintake notconsumerseven

weight week,pg/kg of body 2tolerable intake of 35maximum per or
half of thethanweighing 60 kg. Noforng/week morewomana

otherfrom fish, sinceshould be derivedintaketolerable sources
of offat. weekly intakeintake, milk A lthe totalcontribute to nge.

of of fish daycorresponds consumption 140equivalentsTCDD to perg
milligraml03kg. 1the level lweek1 kg pgmgng perper

nanograms109micrograms10‘ picograms.pgng

caught SwedishfishThe notwaters mustcontentmercury—
weightmg/kg of freshbackground level of 0.2exceed the

objective.long-terrn
increase fromcerealscadmiumThe presentmust notcontent—

drop. ofThe cadmiumeventuallylevels and should content
of dry weight.exceed mg/kgwheat kernels 0.1must not

in fishof dioxin-type chlorinated substancesThe mustcontent—
expressed TCDDng/kg of fresh weightexceed lnot as

objective.equivalents long-term
be minimized.transmitted by food shouldInfections-

appropriateDiscussion of3.4.4 measures

distributedsubstances thatand persistent organicThe toxic metals are
milk products, forfish,foundin andnature orcropsare now

theof the need takeobvious examplesexample, to atmeasuresare
enrichment indiffusion and potential nature.to preventsource

Chemicalinstruments.product control appropriateChemical and are
offor the identificationinclude preparednesscontrol must new

early The of 90 substancesproblematic chemicals stage.at overan use
Sweden.prohibited restricted incategories of substancesand or

plans for several of these substances,There restriction e. mercury,are
flame The diffuse distri-cadmium and brominated retardants.lead,

establishchemicals through products makesbution of tonecessary
disposal International conventionsefficient waste systems. are
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distribution via products and large-scale distribution vianecessary on
air and therefore essential that these issues addressedwater. are

appropriate international of the vitalto acceptancean manner ensure
need take action.to necessary

fourthAt the Baltic Sea Conference theJune, 1995 ministers of
the environment agreed continuous reductions of releases ofon
hazardous chemical substances the North Sea with viewto toa
complete elimination within generation 25 years. The finalone
objective achieve levels close for anthropogenic sub-to to zero

The Swedish Minister of the Environment has stated, withstances.
reference the objectives adopted the Baltic Sea Declaration, thatto
the ultimate political objective should be phase all hazardousto out
substances by starting with the2020, hazardous substances.most

Swedens emissions of metals into the atmosphere and havewater
fallen sharply the last 10-20 This has mostly been achievedyears.

point in particular industrial plants. Emissionsatmeasures sources,
of lead air, which substantially derive from traffic, have beento motor

ofreduced by the petrol with lower lead and, subse-contentuse a
quently, unleaded petrol as of July 1995 only unleaded petrol on
sale. The of has also been reduced substantially recentuse mercury

The of cadmium in batteries has increased, while its hasyears. use use
been reduced in other applications.

According the National Environmental Protection Agency, continuedto
national efforts reduce the environmental impact of metals should beto
concentrated, inter alia, on:

implementing the phase-out for lead andprogrammes mercury,-
cadmium and reducing the cadmium artificial fertilizer,content
lime and sludge;
improving the take-back finaland disposal of end-of-life products—
containing lead and cadmium;mercury,
examining and where sanitizing dumps andwastenecessary—
polluted areas;
taking action reduce acidiñcation.to-

Foreign for 70% of depositions of metalsaccountsources on average
Sweden.in In the contribution from outside Swedensome cases as

much 90% Sweden.southern The chief of cadmium andas source
emissions into the atmosphere large-scale coal combustionmercury

in Europe. Agreements between several countries in Northern Europe
provide for reduction of emissions into and air of heavywater mosta
metals by 50% during the period 1985/87-1995 Oslo, Paris and
Helsinki Conventions. In 1990, the North Sea Conference set targeta
of 70% for lead and cadmium. Apart from the generalmercury,
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contain number ofthesereduction agreementstargets, measuresa
and cadmium.emissions ofdirected the andprimarily at mercuryuse

recommendationProtection AgencysEnvironmentalThe National
mg/kg calls forshould exceedof fish 0.5thethat content notmercury

into theemissions of199080% reduction present mercuryan
conventionsthe abovementionedthe inatmosphere. Even targets set

beof mg/kg willparties, the 0.5achieved by all the nottargetare
Commis-proposed by theof mg/kgTherefore, the 0.2attained. target
objective.long-terrnbe regardedhealthsion for must as a veryreasons
forecasts,accordingof fish willThe to currentnot,contentmercury

few decades.during therisefall, but nextmay even
recommendationProtection AgencysEnvironmentalThe National

mg/kgshould exceed 0.1of wheat kernelscadmiumthat the notcontent
emissionsof regionalhalvingnecessitate virtualwould topresenta

limeartificial fertilizer,atmospheric depositions,land viaagricultural
fordepositionsatmosphericAtand sludge. accountpresent, approx.

laid downland. theagricultural Noremissions50% of total targetto
ofachieve halvingsufficientconventions for cadmiumthein to a

agricultural land.emissions to
of persistentand emissionsreduce thedesignedMeasures to use
internationalboth national andbeing takenorganic substances atare

compoundschlorinated organicof dioxins and otherEmissionslevels.
reducedincineration have beenindustry andthe pulpfrom waste

PCBs and1975, 1979banned longsubstantially. DDT as ago aswas
brominated flamehand, the ofOn the otherlindane 1989. use

the increase.retardants on
instructed thethe Governmentpesticides, 1986regardsAs

ProtectionEnvironmentalthe NationalBoard of Agriculture,National
actionChemicalsNational Inspectorateand theAgency to prepare an

associatedriskshealth and environmentalreduce theorderplan to
Theand horticulture.agriculture, forestryof pesticides inwith the use

ofsubstantial reduction theprogramme" has led"halving to usea
fiveexisting pesticidesof reviews ofAs resultpesticides. years,everya

banned withdrawnpesticides have beensubstancesactive45 or
bannedof these substancesSeveralSweden since 1986. orwere

their persistence.ofwithdrawn accounton
frameworkwithin thelevel, workthe internationalAt progress
ConferenceConventions and the North Seaand Helsinkiof the Paris

and air ofreduction of emissions intoDeclarationEsbjerg wateron a
Aother organic enviromnental pollutants.pesticides andseveral

ECEframework of thebeing negotiated within theprotocol currently
Pollution with viewTransboundaryConvention Long-range toaon

heavy metalspersistent organic substances andreducing emissions of
the air.into
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The EUs for risk and risk ofassessment managementprogrammes
and existing substances important forums for the adoption ofnew are

risk-reducing for chemicals. The prior notificationmeasures pro-
establishedwell within the Although theEU.gramme programme

has been evaluated detail, have led much betternot yet to toseems
documentation of products from the point of view of health and thenew
environment than the for older products. Themostwas case programme
for existing substances still the introductory phase. Under thisat

enterprises implement risk-reducing themustprogramme, measures on
of documentation of health and environmentalbasis risks. So far, about

substances have been investigated40 and risk andassessments
discussions of risk with these substancesmanagement respect to are

undernow way.
of the substances that banned industrializedMany countriesare

still used large scale developing countries, DDT. Theseare on a e.
substances transported global scale. A global conventionare on a on
persistent organic pollutants being discussed within the ChemicalUN

Negotiations likely in 1997.Forum. to startare
According the National Environmental Protection Agency, futureto

environmental health activities should focus on:

strengthening Swedens efforts international bodies—
preventing the marketing of persistent chlorinated organicnew—
compounds
substituting less hazardous chemicals for hazardous ones—
further reducing emissions from point sources—

handlingimproving the and final disposal of products, construction—
materials that contain persistent chlorinated organicetc. com-
pounds.

emphasizeWe wish the importance of the efforts being made theto at
national level. Internationally, the work being done the EU, OECD
and the international marine airand pollution conventions parti-
cularly important. The work transboundary oftransportprogress on

and cadmium and persistent organic environmental toxinsmercury
should be intensified. Greater importance should be attached humanto
health criticalas a measure.

The problems and uncertainties connected with organic pollutants
however, much than they for metals, since thisgreaterare, are a very

large of substances, the and properties of which onlygroup use are
partly understood. There oflack knowledge both of thea occurrence,
distribution, and health effects of organic chemicals.exposure many
This applies also the alternatives the chemicals that have beento to
identified problematic. Research in these therefore impor-as areas
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with pollutants that havehealth risks associatedPotentialtant.
special attention recently and coordi-hormonal effects have attracted

enable better of theresearch efforts needednated to assessmentaare
risks.

pesticidesthat the restrictive policy and veterinaryimportant on
place that Sweden member ofpreparations should remain in now a

stringent Community legislationSweden shouldthe EU. urge more
health the environment.this justified for ofwhere reasons orareas

colorants,also additives such colorants,This applies toto as e. azo
which banned Sweden,people hypersensitive andwhich arearemany

riskliable the again, involving thewhichbut to enter countryare now
for thousands of people.of rashes

Proposed3.4.5 measures

internationalmake efforts the andSweden should active EU-
radical reduction forconventions bring aboutto more measures

especially and cadmium, and persistentheavy metals, mercury
distributed via the air, products.organic substances water or

the cadmium inWork international forums reduceto content—
artificial fertilizer.

alternatives halo-The chemical industry should produce to—
biodegradable and involvegenated persistent chemicals that are

risks.less health
with hormonal effectsResearch substances urgenton an—

priority.
National Food Administration should improve and expandThe—

information given households, in orderthe to restaurants etc. to
the risk of transmitting infections.reduce

Proof of appropriate education food hygiene should be con-a—
of permission handle fooddition for the granting to on a

commercial basis.

Polluted soil3.5

has increasing inThe problem of polluted land attracted attentionareas
These often associated with abandoned industrialrecent years. areas are

the days when released directly nearbyactivity intowastewater was
dumped buried plant.and close the Upwatercourses waste to towas or
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Protectionforce of the Environmental Act 1969,the intoentry
National Environ-only treated limited Aeffluents to extent.were a

1995 estimates theProtection Agency number 4454,mental report
i.e. mostly closed industrialof such plants 7 000,total number at
The objectivemines, refuse dumps long-terrnbut alsoplants, toetc.

these and take theexamine and classify all plantsidentify, necessary
examine theobjective of the action plan 200The to topmeasures.

five and take thewithin thepriority tonext necessaryyearsareas
half of those considered be in need ofaction withremedial torespect to

five-year periodtotal needed for theThetreatment. resources
billion kronor.estimated 4.5at

chemical substances that pollutedirectly exposedPeople be tocan
respiration of emittedmouth, skinthrough theland and contactwater or
through vegetablesIndirectsuspended particles. exposure orvapour or

for example, also be taken intopollutedfish from account.mustareas,
soil while playingrisk since they take inchildrenSmall group, canare a

small children has beensoil intakeoutside. The amongaverage
children who particularlyday, butestimated l-0.2at aregrams per

muchtheir mouths takeinclined thingsto put more. verymay
associated withand health risksdifficult estimate theto exposure

currently being prepared the risks bothsoil. Guidelinespolluted onare
will include recommendedand the environment, and thesepeopleto

substances.for about 30values
within thehas far allocated 75 million kronorThe Government so

for of polluted land.framework of labour market treatmentmeasures
objectives of itsCommission doesThe not propose any or measures

refers the work in the Nationalin this but atto progressown area,
Enviromnental Protection Agency.

risks associated with chemicalsHealth3.6

in households

chemicals when handlingpublic be directly exposedThe tocan
chemical additives. Thechemical products products containingor

risk of health effects associated with the handling of chemicalsgreatest
children,the risk of poisoning accidents involving in parti-acute

also section 3.9, irritation of the and allergies.cular, House-see eyes
holds’ of chemicals also contribute the distribution oftouse can
persistent and hazardous substances the environment. These

subsequently constitute health problems, since theysubstances may can
in food, but also in and indoor and outdoor air. Suchturn waterup
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secondary resulting from the of chemicals affects onlynotexposure use
the himself but result increased distribution the environ-user may

of substances that potential health problems. Anotherment can cause
indirect effect impact the external environment that adverselyon can
affect the quality of life.

difficult clear picture of injuries suffered result ofto get a as a
the handling of chernicals. As regards chronic effects, often hard

connection between certain Substance andto tosee any exposure a an
injury. there comprehensiveMoreover, reporting like thatsystemno

medical products. Epidemiologicalfor studies often the only toare way
find about the long-term effects of chemicals people. Obviously,out on
such studies usually limited single substance oftoare a or group
substances, single health problem. therefore difficult obtaintoor a

overall picture of the risks of chronic effects associated with thean
handling of chemicals private individuals.by

The problem of allergenic substances chemical and other products
makes important take further reduce the risk ofto tomeasures
inducing hypersensitive reactions. Rules have been laid down reduceto

nickel. also important that manufacturers should betoexposure
obliged declare allergenic additives products, theyto any even

low concentrations. This rule important peopletooccur very very
who already sensitized, help them avoid theto toare so as exposure
substance question.

As already mentioned, into with large number ofcontactwe come a
chemical products otherand products that emit chemicals during their
useful life. The emission of chemical substances often takes place
small quantities the environment through and evaporation.to wear
Previously, especially, substantial proportion of these emissionsa

fromresult dumping.
The international trade in chemical products also makes difficult

clear picture of the flows of various chemical substances. At theto get a
national level there lists of restrictions based criteria forare on
hazardousness in enviromnental healthand that designedterms toare
reduce the of certain categories of chemicals. the longIn theseterm,use
lists also help reduce the of certain chemical substances into content
products.

Attention has focused electrical which largeequipment,on
quantities of brominated flame retardants and other metals stored.are
The of plasticizers in flooring materials and oftypesuse some
wallpaper health Large quantities of these substancesa concern. are
stored plastic materials and filler. Large quantities of chemicals used
for vehicle and lubricating oils used andmaintenance are every year,
large quantities of these substances spread the environment,toare
either through negligence through diffuse distribution. Everywhere,or
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widely used. Metal products and corroded,metals sovery are wornare
Theremetals released.that the component greatare a manyare

of plastics, often including various additives. Certaindifferent types
incinerated without riskof plastic be recycled great totypes orcan

difficult dispose of othershealth the environment, while tomoreor
textiles, often treated with chemicalsOther materials,safely. aree.

during washing.releasedthat are
with the handling ofabove, the risks associatedmentionedAs

hazardous chemical substances should only becontainingproducts not
individual level. Potential risks also ariseconsidered theat can as a

wide distribution of certain products,of the large volumes andresult
hazardous persistent substances, suchaccumulation ofand the as

diffusecompounds. This accumulationorganicmetals causesor
substances concerned sub-the environment, and theemissions

through food, drinkingsecondary fromreach peoplesequently exposure
and air.water

of products should beof controlThe not toconsumerpurpose
either the short the long eitherrisks term,accept unnecessary orany

theThis applies also effectssecondaryof primary toexposure. onor
of chemicals products should beenvironment. The controlexternal

global, importantSince the trade in productsextended. aspectan
learncooperation chemical control. Weinternational muston more

of chemical substances used inhealth effects andabout the occurrence
controls be effective. A continued tighten-products toareconsumer

substances products,the rules hazardousing of consumer e.g.on
handling instructions and safeproduct information,with respect to

substitution of especially hazardousand the continuingpackaging,
other importantsubstances, represent measures.

Committee, which inThe Chemicals May, 1996,setwas up was
of the risk of chemicalinstructed assessmentto out panoramascarry an

and submit proposals objectives and approachessubstances to on
policy.chemicals

Noise3.7

nuisanceNoise3.7.1

affectsNoise, defined undesirable sound, nearly everybody. Noiseas
difficultdisturb peoples sleep and by making for themrest to getcan

and impairing the quality of sleep, which also affects their dailysleepto
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lives. Noise also make difficult to concentrate, tocan carry on a
conversation listen the radio TV. Very loud noise whollyto toor or can

partially destroy the of hearing, which isolation andorganor can cause
suffering. Tinnitus and hearing impairmentsgreat temporary are

of visits discotheques, and suchto concertscommon consequences or
impairments be The effect of noisepemianent. mostcan even common
outside work, however, general discomfort and stress.

effects ofThe adverse noise thus of different kinds, but notare
usually directly related actual illness. However, noise probably theto
environmental nuisance that affects people, and seriouslymost may
diminish the quality of life for those whose hearing impaired by
noise.

of noise nuisance traflic noisyThe main and neighbours.sources are
undertaken various municipalities indicateSeveral studies that about

5-10% 400 000 of the population significantly000-900 are
disturbed traffic. About 2—6% 200 of the000-600 000 population

thought sulfer greatly from noisy neighbours. The correspondingtoare
figure for industrial noise l—2% 100 people.000-200 000

million people estimatedAbout 1.5 be exposed noise levelsto toare
homesfrom the traffic outside their that exceed dBA, the long-term55

proposed by the National Environmental Protection TheAgency.target
of those suffering above this level previouslypercentage exposures was

million, fallenhigher, about but has thanks the noise abatement3 to
that have been taken and the re-routing of major thorough-measures

roadsfares e.g. European bypass urban However,to areas. many
noise abatement be taken before the long-termmustmore measures

objective achieved.
The National Board of Health Welfaresand guideline value for

noise dBA equivalent Theindoor 30 sound level continuous noise.
guideline value for maximum sound levels dBA. There35-45 are

forvarying guideline values low-frequency noise depending theon
frequency.

Priority problem

caused trafficNoise nuisance by and noisy neighbours.

The for this prioritization that noise nuisance does notreason even
serious illness, affects theirpeople by seriously impairingcause many

quality of life.
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Existing objectives3.7.2

plan against noise based theRiksdag adopted actiontheIn 1994, onan
of problems.which dealt with all kinds noiseSOU 1993:65report

proposedgeneral objective thatThe was was:

substantially both with regardshould be reduced"Noise nuisance to
noise."and the number of people exposednoise levels to

the Riksdag showed thatthe action plan against noise inThe debate on
againstgeneral the need for vigorousthere agreement measureson

good environmentsurroundings ordernoise in to ensure aour
effects health and well-being.adversewithout on

Proposed objectives3.7.3

together withby the Riksdag ingeneral objective adopted 1994,The
both thecomplemented includespecified should bethe totarget, so as

Protection Agencys guidelines and theEnvironmentalNational
Welfare guideline values for indoorBoard of Health andNational

including low-frequency noise.noise,

objectiveGeneral

should be sharply reduced.Noise nuisance

quality objectiveEnvironment

indoorlevels in urban andThe noise in environments mustareas
theguideline values. The objective adopted byexceed presentnot

should be extended include indoor noise.Riksdag in 1991 toso as
should thus exceed dBA equiva-Noise levels in urban 55notareas

level. The maximum level indoors should be dBAlent sound 30
equivalent sound level.
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Discussion of the situation and previous3.7.4

measures

conjunction with the adoption of theIn action plan against noise
of tasks assigned1994 number responsible authorities. Thetoa were

defines good sound environmentplan 24-hour nota as a mean
exceeding 40-45 dBA urban The orders included toareas. measures
reduce noise and produce data which the effects of theto toon assess
noise. The National Environmental Protection Agency entrustedwas
with several tasks and collaborating with the other partiesnow
concerned in the preparation of action plan against noise in thean
external environment. The general of this plan coordinatetopurpose
noise abatement various road traffic, rail traffic,measures areas, e.
air traffic, and work and housing environments. The responsibility for
the lies with the various sectoral authorities the Nationalmeasures
Road Administration, the National Rail Administration, the Civil
Aviation Administration theetc. and National Environmental
Protection Agencys role will be stimulate and coordinate theseto
efforts.

The National Environmental Protection hasAgency proposed
environmental quality for noise from road traffic, rail-boundtargets
traffic traffic.and air The equivalent outdoor noise levels from these

should, according the National Environmental Protectiontosources
Agency, eventually exceed dBA.55not

the National Board of HealthIn 1996, and Welfare adopted
guideline for health hazardsvalues with indoor noise,respect to
including values for low-frequency noise and high noise levels during

and discotheques. The guideline value for indoor noise 30concerts at
dBA equivalent sound level continuous noise. The maximum
recommended noise level for discotheques, concerts etc. are an
equivalent level of dBA,100 with 15 dBA the absolute1 maximum.as

The building standards issued by the National Board of Housing,
Planning and Building limit the sound level from installations in
buildings maximum of dBA30 bedrooms and drawingto a rooms
and dBA kitchens.35

Together with the interested parties the housing market, the
National Board of Housing, Planning and Building has elaborated a
voluntary sound classification for housing, which has resultedsystem
in Swedish standard SS 025267 for buildings, whicha rooms
designed for in evaluation of the sound climate in residentialuse
buildings. The classification be used both for buildings andcan new
conjunction with modernization and offers the opportunityconsumers

take sound levels into when choosing their home. The Boardto account
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the implementation of this standard the other Nordicpromoting
countries.

Board has adopted standards for noise fromFurthermore, the new
buildings and bedrooms and drawinginstallations rooms. now
revision of the standards for airbome and impact soundworking aon

insulation housing.
reduce noise thewith, should be made source,To attempts to atstart

noise generationfinding technical solutions that reducefor example by
makepersuading people adjust their behaviourand not toto so as

soundproofing where noise levelsnoise. The next stepunnecessary
hamperedhigh. Obviously, noise abatementstill too measures areare

particularlythey often expensive,the fact thatby tomeasuresare
form of banks,from road traffic noise barriers in thethe noisereduce

windows etc..insulation of fronts,
responsibility. There alsoobstacle the problem ofAnother cost

ventilationventilation and noise. Increasedconflict between cana
ventilation devices, which in itsthe air speedincrease turnmay

low-frequency noise and peoplenoise.increase Fans causecan
air valves because of the riskavoid opening the window andsometimes

thebuilt and maintained ventilation reduceof noise. Properly systems
fansrisk of noise from etc.

achieving levels of dBAthe of outdoor 65In costreport ona
thesound level compiled for the Commission in 1996equivalent

Protection Agency estimated theNational Environmental cost at
The of noise abatement for roadbillion kronor.3 cost measuresapprox.

billion kronor and for rail and airtraffic estimated 2.2at approx.
and million kronor, respectively.traffic 500 160at approx.

allocated million kronor noise abatementThe Government has 50 to
market and environmental improvementcombined labourmeasures as a

primarily replace windowsThese funds be usedto to ormeasure. are
The 25%and build noise barriers.insert representto grantsextra panes

districts where external noiseof the Residential buildings incosts.
takenexceed dBA eligible. Measures indoorslevels 65-70 canare

for about units havereduce levels dBA applications 60010-15 so
submitted, the time employment provided thefar been at atsame as

of about four million kronor.rate man-years per
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Proposed3.7.5 measures

Traffic should be planned take noise factors intoto account.-
Building should adequate sound insulationguaranteeowners—
both between flats and against external noise.

should fixedthat installations doProperty notowners ensure—
noise nuisance.cause a

Labour market should continue be appliedto tomeasures—
reduce noise.toexposure

Ionizing and non-ionizing radiation3.8

and electric and magnetic fields

Health effects3.8.1

radiation all forms of radiation thatIonizing means can cause
ionization in biological material and thus damage. Ionizingcause

originates from both naturalradiation cosmic radiation, outersources
substances in theradioactive human body and radon and fromspace,

man-made such X—ray equipment and nuclear reactors.sources as
radiation damage biological throughNon-ionizing materialcarmot

ionization. damage through otherHowever, can cause processes, e.g.
heatphotochemical reactions and build-up. Non-ionizing radiation

includes ultraviolet radiation, microwaves, radio and low-waves
frequency electric and magnetic fields 400 kHz.

suffer injury throughPeople ionizing radiation only theacute
doses high Sv thatradiation 1-10 they onlyare so can occur

connection with accidents unsuitable ofmanagement strongor man-
made radiation Sweden, theIn annual radiation dosesources. average

under mSv from both natural and4 man-made Radon insources.
for halfbuildings about of this dose.accounts

Radon 400-900 of lung andcauses cases cancer per year
considered of the major environmental health risks, particularlyone

combined withwhen smoking. See section 3.2 for further discussiona
of radon.

Malignant melanoma forma of malignant skin cancer the form
of that increasing rapidly Sweden Onmost at present.cancer

the prevalence of malignant melanoma has increased duringaverage,
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the last decades by about 5% mortalityand has increasedtwo per year
3% This increaseby attributed modern sunbathingtoper year.

radiationhabits. UV estimated of the1 200-1 300 l 400-1to cause
malignantof melanomas and of these500 about 300cases every year,

lead death. radiationUV also other ofto typescases causes cancer, e.
cell carcinoma, the prognosis for which however, muchsquamous

favourable. The unfavourable trend regards malignantmore as
deterioratemelanoma still further solar radiation increases inmay

ofintensity due depletion the layer. The of solaria alsoto ozone use
suspected of increasing the risk of malignant melanoma.

The health risks associated with the operation of nuclear power
ofplants and the disposal radioactive normally low.waste are very

the potential risks connection with accidents,However, andwar
high. of thesabotage importance that safetyutmost presentare

levels be maintained. The radiological environment subjected to
continuous monitoring, whichextensive and has primarily been set up

strengthenorder preparedness for nuclear accidents Swedento our
and abroad.

studies indicateSeveral connection between magnetictoa exposure
fields leukaemia childrenand in in particular. Although thiscancer,

plausible, generally agreed that this major problemnotappears a
in quantitative Based risk reported in Swedishterms. assessmentson

ofstudies, few 10 leukaemia children bea cases per year may
attributed magnetic fields.toto exposure

Several thousand people Sweden complain of various oftypes
caused by electrical equipment, "electric hypersensitivity".symptoms

There far scientific proof of betweenconnection suchso no any
electric/magneticand fields.symptoms

research be doneFurther the mechanisms causingmust on cancer
other effects.and

Priority problems

Radon section radiationsee 3.2 and UV
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Objectives3.8.2

Existing objectives

objectives relating radiationnationalThere atto present.are no

objectivesProposed

of malignant melanoma be reduced.The prevalence must

Discussion3.8.3

of protection, particularly for small children,Information the needon
radiation hassunburn and UV beenfrom tounnecessary exposure

for and continue.given mustten years
suspicion of connection betweenof theBecause toa exposure

electric/magnetic fields EMF and certain forms of thecancer,
responsible agencies have prepared precautionarygovernment a

naturalaccording which EMF, fromto to apartstrategy, exposure
avoided far technically economicallylevels, should be andas as

possible. other words, housing should be built existingIn not near
other major of electric/magnetic fields,lines and sources newpower

should be routed existing housing effortslines andnot nearpower
should be made general reduce work, in the home andto atexposure

nurseries far technically and economicallyin schools and as as
possible.

extensive research into the potential health effects of EMF,Despite
connection and health effects has far beenthe between EMF notso

Further this field both with regardresearch tonecessary,proven.
high-frequency fields created mobilelow- and by lines,power

telephones and other electrical equipment.
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Proposed3.8.4 measures

Information should continue be given the risks ofto on sun--
bathing.
Safety regulations for nuclear plants and radioactivepower—

be stringent, and Sweden should make effortswaste must to
high safety levels in neighbouring countries.ensure

Further research the health effects of electric/-toon exposure—
magnetic fields priority.urgentan

Injuries3.9

Injuries result of accidents major public health problem. Inas a are a
Sweden, accidents the of death childrencommonestare cause among
and people. aboutEvery 3 000 people die and 900 000young year

visit doctor ofpeople result accidents, and of these 140 000a as a are
hospitalized.

injuries the homeMost nearby. of those injuredMost inoccur or
thethe home children elderly people. Among elderly, fallingare or

accidents the main of injury.are cause
accidents Sweden haveTransport in caused aboutrecent years

deaths The of600 number people injured knownnotper year.
precisely, estimatedbut be between 60 000 and 80 000to per year.
The number of people who hospitalized ofresult trafficare as a
accidents estimated 12 000-15 000 Between 2 000 andat per year.

people disabled Children2 500 and adolescentsare every year. are a
particularly vulnerable this connection. childrenFor andgroup
adolescents, traffic accidents the largest of death of allrepresent cause
accidents. Unprotected road-users also substantial risks in traffic.run
About unprotected200 road die Most of theseusers every year. are
pedestrians and cyclists, and about half of them 65. Injuriesare over
sustained traffic accidents for 10% of all injuries. 15-20%account
of injuries in conjunction with activities, about 8% insportsoccur
recreational and 7% in schools.areas

The number of patients treated in hospital for poisoning in 1993
about mainly from3 200, over-dosing of medicine and drugs.was

About 800 of those hospitalized for poisoning children. Childrenwere
involved in accidents with chemicals about often withare as as

medicines, although only few children show seriousa every year
The risks have been noted and taken,symptoms. measures e.



health risks SOUEnvironmental 1996: 124

childproof packaging.product information andsubstitution of products,
ofefforts reduce the risktheimportantHowever, toto pursue

children.accidents among
that deal be done injury. InExperience shows to preventgreata can

fallenmortality from accidents Sweden hastotalthe last ten years,
reduction has been fatal accidents10%. Theabout greatest among

traffic accidents and occupational injuries hasnumber ofchildren. The
of deathinjuries still thealso fallen. However, most common causeare

of peopleand adults. The numberchildren, adolescents youngamong
decreasedhospitalized hasseriously that they beinjured notmustso

correspondingly.
endhas existed since theintersectoral national injuryAn programme

and local injury preventionand there also regionaltheof 1980s, are
picture of thestill do have completeHowever, notwe aprogrammes.

statisticsbecause the availableinjuries. This mainlyofextent on
sufficient data anddo provideof death and inpatient notcarecauses

registered outpatientinjuries alwaysbecause not care.are
prevention divided betweenresponsibility for injuryThe many
decisionmakers, manufacturers withsuch politicaldifferent players as

of and localand large number centralresponsibilityproduct govem-a
makesThis divided responsibilityauthorities. toment necessary

effective exchanges of informationefforts andcoordinate ensure
healthThis applies in particular thethe parties concerned.between to

risk environ-injury risk situations,services‘ information patterns,on
and risk products.risk behaviourments,

action have been preparedseveral counties, injury plansIn as a
countiesthe regional and local levels. Inconcerted effort between some
munici-accident risks in theirthe inhabitants to contactreportcan a

risk enables the public help"risk hotline". The hotlinepality via the to
of hazardous environments and products.the documentationin

for theInstitute of Public Health responsibleThe National
injuryand coordination of the natural nationaldevelopment programme

of This basedlaunched the end the 1980s.that at onprogrammewas
levels andcommitments the local, and centralintersectoral at county

agencies, research institutions,liaison betweenclose government
authorities and councils.organizations and localvoluntary county

Priority problems

Accidents the home and the immediate vicinity in conjunction
with recreation and traffic accidents.
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3.9.1 Existing objectives

1984 Sweden adopted theIn WHOS health "Health for All".strategy
One of the objectives of this reduce the number ofstrategy towas
deaths caused by accidents by 25% by the A revision2000.year
adopted extended this1991 objective corresponding reductionto a
of injuries and disabilities result of accidents. The Swedishas a
national injury the vehicle for achievement of thisprogramme
objective. Several regional and local health have alsoprogrammes
adopted the objective.

The Riksdag has adopted road safety objectives, the ofpurpose
which reduce continuously the total number of deaths and injuriesto
in traffic, the priority being unprotected road The Nationaltop users.
Road Safety Programme has adopted quantitative i.e. thetargets,
number of deaths be reduced maximum of 400 andmust toper year a

ofthe number seriously injured people 3 700 the National Roadto
Administration, the National Police the SwedishBoard, Association of
Local Authorities: the National Road Safety Programme 1995-2000,
1994. Subsequently, the National Road Administration formulated a
"zero future", which future operational describedstrategy as
follows: "The road be designed in suchtransport system must a way as

that human and the of these doto notensure errors consequences errors
death ill-health. The responsibility for thispermanent restscause or on

those who design the system."

3.9.2 Proposed measures

The registration of injuries that takes place inpatienttoday undercare
the international classification of diseases ICD method does not
provide sufficient information about the circumstances which
accidents The ICD method records information about theoccur. cause
of injury, but does where the accident took place othernot state or
important circumstances. The National Board of Health and Welfare
has therefore drafled another registration based the Nordicsystem on
NOMESKO classification, for both outpatient and inpatientuse care.

dueHowever, the lack of time and staff, well of theto as as necessary
legislation, has been difficult implement thisto system.

The proposed by the National Institute of Public Healthmeasures
include the following:
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andboth for outpatientinjury registrationuniformA system
of the accident,infonnation the placeincludinginpatient oncare,

doing theinjuredand what theofthe atevents waspersoncourse
time

people, includingandefforts schoolsIntensified youngamong—
adultsyoung

urbanmunicipalities, particularly infor safetesting of modelsThe—
areas

occupational safety.road safety andFurther improvements—

have receivedtheenviromnent andthe workSo far, transport sector
injuriestodayinjury risks. However,regardsattention mostmost as

recreation. Thereconjunction withhomethe are nooroccur
preventivestrategies forresponsibilitiessupervisoryclearcut or

and Welfare hasBoard of HealthThe Nationalthisin area.measures
applicableshould be madeHealth Protection Acttheproposed that to

within conjunctionthe homeaccidentsinjuries caused by or
responsibleauthoritiesthe localsolution would makeThisrecreation.

takingenvironments andrisks suchaccidentfor monitoring appro-
priate action.

outpatient andwithshould, bothhealth servicesThe respect to—
informationinjury, includingregister ofinpatient oncasescare,

ofaccident and theof thethe place events.course
national injuryprovided for theshould beContinued support—

programme.
the homeaccident risks inshould monitorauthoritiesLocal or—

appropriate actionand takewith recreationconjunction
where necessary.

Sectoral3.10 measures

societydivisions ofunderstoodthisinSectors tocontext meanare
establishedseveral occasionsRiksdag haseconomic lines. Thealong on

responsibility.environmentaleachprinciple thatthe acceptsector must
connections:expressed severalprinciple has beenThis
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The players should take responsibility for preventingsectorany-
and solving existing environmental problems.
The central agencies should coordinate, initiate and follow up—

in the various sectors.measures
Environmental considerations be integrated into allmust sectors,-
which that environmental and economic beaspects tomeans are
integrated planning and decisionmaking. This take placemust at
all levels.

Sectors uniform but they coincide with the groupingsnot concept,are a
generally made by trade organizations and ministries. The Commis-
sions of reference relate mainly risk factors, and thisterms to report
therefore contains little discussion of sectoral activities. Invery many

the main thrust of proposals forth in the earliersetcases our was
ofsections this chapter.

Those who activity, for example commercialengage any
operations, also responsible for preventing effects of thisare any
activity that harmful the environment health. In theto toare or response
demands of enviromnent-conscious industry has reducedconsumers,
emissions, produced environmentally benign products largelyetc.more

its initiative. Banks, insurance companies and other financialon own
investors have also shown interest in companies’ environmentalan

The ambition of integrating environmental and health conside-status.
rations into activities all has also gained internationalsectors
acceptance.

Several environmental issues have become important the marketto
and dealt with by different methods in different companies. Theare
companies have also realized that important have carefullyto a
thought-out environmental policy all levels. In instru-at recent years,

and have been developed for the organization,ments programmes
planning and evaluation of companies‘ voluntary environmental health
activities. Many companies coordinate their quality work with matters
relating the work environment, health and the external environment.to

Environment-conscious consumers‘ demands for good environ-
mental quality have also resulted number of concretea measures
being taken by the companies both with goods and services.respect to
Environmental audits and balances of enhancing competi-as a means
tiveness, public and private procedures specifyingprocurement
environmental standards for goods and services and "ecological"
trademarks examples.are some

In the focus has been enviromnental effects, butmost lowcases, on
emissions during production and product development, which lead to
cleaner products, often also help reduce health risks.to
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harmfulresponsibility for and interest minimizingProducer
health embodied unambiguously in theenvironmenteffects the oron

chemicals and therules the legislationgeneral precautionary on
which all OECD countries recognize. WePrinciple,Polluter Pays now

appliedthing similar rulesthat would be goodwish emphasizeto a
The legislation productother than chemical products.productsto on

safety oftake responsibility for theobliges producerssafety to a
precautionsshould take theProducersproduct. to preventnecessary
of their products.connection with the normalhealth risks in use

and the takeback obligation thatresponsibilityProducer pro-mean
that theyend of life products andtake backducers tomust see are

responsibility alreadydisposed of. Statutory productrecycled safelyor
certain products.exists for ‘

of product responsi-Disposal Act,theUnder Waste purposeone
environmentalof productsbility greaterto awareness aensure

responsibility for the productsince the producerimpact, atacceptmust
shouldGovemment‘s view that producersof its life. Thethe end

services.environmental responsibility for goods and Ingreaterassume
precautionsshould take theopinion, producers to preventnecessaryour

chemicals during the ofdiffuse distribution ofhealth risks and use
of lifecyclefor this theuseful instrumentproducts. A purpose use

that take health intoanalyses aspects account.
becomingenvironmental labelling of productsVoluntary

benefitsfor certain product categories. Healthincreasingly arecommon
connection, often side-effect.primary aim this butthenot are a

objectives andcontain proposalsSections 3.2-3.9 measureson
from the point of view ofproblems that importantrelating to aremany

and in the outdoorhealth of various substancesaccount processeson
will summarizeenvironments this sectionair, indoor Inetc. we

for specificrecommended sectors.measures

3.10.1 Transport

of view of health, relating road trafficthe pointFrom to aremeasures
factof the large volumes involved and theimportant accountonvery

of emissions from traffic urbanthat large proportion areas.occura
of the large volumes involved, road trafficbecauseMoreover, a

of diffuse distribution of chemicals.major source
One of the principles of traffic policy efficientcurrent to promote

of increasing general prosperity, andtransport systems as a means
therefore be improved. At the time, thetransport systems must same

satisfy basic environmental health requirements.sector musttransport
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The commit itselfto attaining environmental objectives andsector must
sustainableputting place.transport systems
that Sweden member ofNow the its emissionEU, standards fora

vehicles be adapted Community standards. Themustmotor to
standards far adopted by the EU similar those applyingtoso are

today. Within theSweden five standards will benext years, new
adopted that will require substantial improvements regards emis-as
sions from vehicles, including stringent rules emissionsmotor more on
of nitrogen oxides, hydrocarbons, carbon monoxide and particulates.

15% reduction of fuelAn consumption beingagreement on a
the Commissiondiscussed European and the industry.car

have been proposed by variousMany commissionsmeasures
appointed investigate the environmental problems caused by traffic.to

of the important fromHere the point of view of health:mostare some

of competitiveImprovement conditions for environmentally sound—
public and designed influence needs.transport to transportmeasures
New economic incentives and improvement of public road and rail
transport systems.

of theImprovement competitive conditions for goods traffic by rail—
and sea.
Restrictions road traffic vulnerableon areas.—

designedMeasures modify driving habits and speeds with viewto a-
environmental improvement.to

Technical improvement of vehicles, fuels, aircraft, ships and mobile-
machinery.
Introduction of environmental including of chargessystemzones, a—

special environmental standards for vehicles permitted thetoor use
zones.

All the taken order achieve the declared environmentaltomeasures
objectives should be designed such good health.to promotea way as
In particular, designed reducethe consumption of fossiltomeasures
fuels, increased fuel efficiency, involve increase in themust note. an
number of diesel-driven vehicles, which the problems ofaggravate
noise, nitrogen oxides, particulates and carcinogens.

the point of view ofFrom both health and the environment
essential always choose the energy-efficient ofto most transportmeans
for long-distance transportation. The increased of vehiclesmotoruse
with low emissions of substances that harmful tovery or zero are
health, ofand electrically operated mobile machinery and tools, should
be encouraged in order reduce both air pollution and noise.to

The general objective from the point of view of health should be to
injuriesreduce and noise and the impact health of exhaust Toon gases.
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and pedestrian andthe conditions for publicachieve this, transport
Urban planning environ-traffic be improved.cycle must measures,

incentives importantroad tolls and economicmental arezones,
reducing road traffic.instruments in

carried several countries with thetrials have beenLarge-scale out
traffic, and these haveof restrictions roadgradual introduction on

of injury andincreased of public lowerresulted ratetransport, ause
reduction of air pollution.in asome cases

designed suchtraffic should bealso important that systems
of thethe quality of urban life. Theimproveto purposeasa way

trafficCities greatly reduce the innetwork CarCommunity Free to
environmentalintroduction, inter alia, ofcities by theinnerEuropean

discussion inof various kinds. There has beenand road tollszones
road traffic,of various of restrictionsSweden typesrecent onyears

stringentenvironmental wherecar-free city andcentres morezonese.
standards applied.vehicle are

administrativeprovide the trafficessential sector, countyto
concerned with theauthorities and all other partiesboards, local

economic incentives/form of legislation andin theinstruments
improve thetolls and thatdisincentives, tozones, are necessarye.g.

environmental situation.health and
environmentalmetropolitan usually bringspeeds inLower areas

fromreducing the number of accidents and noisebenefits, while also
traffic.

and product profiles for boatenvironmental labellingVoluntary
machinery lawn mowersand small mobile e.g.engines, scooterssnow

subject of legislation that beingbe encouraged and theshould are
SOUhas been proposed 1995:97, Ds 1995:59.drafted or

dealmass-produced products that require goodvehiclesMotor are a
chemicalsand large number of auxiliary andof maintenance spareuse a

environmentallyleaks and unsatisfactory disposal ofWear,parts.
of diffuse distribution ofgoods majorharmful sourceconsumer are a

obtainthis importanthazardous substances. For to areason,
of diffusecomprehensive picture of the impact of traffic as a source

distribution of pollutants.

Our proposals

outdoor air contains discussion of general objectivesSection 3.1 on a
designed improve air quality. The following proposalsand tomeasures

specifically traffic:relate to
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Within the framework of their sectoral responsibility the traffic-
authorities, particular the Nationaland Roadtransport

Administration the authorities,and local should take the
in order achieve and evaluate thetonecessary measures

national health-related objectives relating air pollution andto
noise.
The relevant legislation should that administra-countyensure—
tive boards and local authorities have the instrumentsnecessary

the form of legislation and economic and other incentives to
be able achieve the environmental health objectivesto areas
with heavy traffic.
The of vehicles with low emissions, and ofzerouse very or—
electrically operated mobile machinery, should increase.

traffic and authorities should study the diffuseThe transport—
of hazardous fromdistribution substances, emissions ofapart

exhaust and appropriategases, propose measures.
Quality of life should be taken into consideration conjunction—
with traffic planning, encouraging pedestrian and cyclee.
traffic.

3.10.2 Energy

of view of health, hydro solarthe point and and windFrom power
good ofenergy are sources energy.

Oil-fired heating has lost ground in decades electricrecent to
heating. Emissions from domestic oil-fired heating relatively small,are
provided that the equipment properly maintained and the sulphur

of the fuel low. production plants using coalLargecontent energy or
operated continuous basis produce low emissions ofoil that airare on a

unit produced. the combustion of fossilpollutants However,per energy
fuels such oil, coal and natural emissions of carbonas gas cause

atmosphere,dioxide into the which contributes the greenhouse effect.to
Nuclear only for small emissions of radio-accountspower very

activity, but the Chernobyl accident taught thatten years ago us a
accident have serious effects.and long-tenn thereforereactor can

extremely important maintain high level of security in Swedensto a
plantsnuclear and that radioactive safelywastepower ensure

disposed of. Technical financialand assistance for improving security
in nuclear plants should be element of the development aidpower an
given countries in Eastern Europe.to
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The expansion of the district heating for the heating ofsystems
Sweden have contributed greatly the improvement airoftowns to

quality. Combustion large, well-controlled plants relativelyensures
small emissions of carcinogenic organic substances and, provided that
they emissionstreated, of metals and sulphur and nitrogen oxidesare

lowbe kept levels.atcan
The method of heating that for much the largestaccountsnow

emissions of particulates and carcinogens individual small-scale
wood-fired heating. Small wood-fired boilers densely populated

also nuisancebe those living nearby due the noxiousto toareas can a
smell and irritation of the airways. The National Board of Housing,
Planning and Buildings building standards contain limit values for
emissions from wood-fired boilers connection with replacement and

installation. These values 30 of tar/MJ of fuel for manualnew are mg
CO/m3fuelling and of for500 automatic fuelling. One problemmg

that the existing rules do apply the standards older housesnot tosame
newly-built houses, which would be desirable with hightoas areas

air pollution levels.
Consequently, in favour of efforts introducetowe are more

forstringent standards emissions from individual wood-fired boilers
using biofuels. The emission standards proposed by Sweden for
adoption CEN standards probably far feasible at present,as go as as
but they still satisfactory the of health. allEvennot contextare
wood-fired boilers complied with the National Board of Housing,
Planning and Buildings emission standards, they would cause
emissions of particulates that almost with those fromare on a par
traffic. Only about 5% of domestic wood-fired boilers equippedare
with environmentally approved combustion technology.

An increase in the of wood biofuels for heatinguse purposes
should, urban be accompanied by corresponding increaseareas, a
the proportion of heat supplied by district heating plants medium-or
sized distribution boards, the emissions from which lower thanare
those from individual boilers. Otherwise, wood-fired heating likely

remain major of air pollutants particulates and carcinogensto a source
in urban areas.

Gas in households emit high levels of nitrogen oxides,stoves can
and good ventilation therefore essential.

Since homes, schools and nurseries suffer from inadequatemany
ventilation sectionsee 3.2.1, there potential conflict between thea
need of good ventilation and the need Ample suppliesto save energy.
of cheap essential human health and well-being. alltoenergy are
buildings ventilated accordance with the standards establishedwere

theby National Board of Housing, Planning and Building for new
buildings l/s0.35 of floor the additionalmetreper square area- -
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TWh. This correspondswouldrequirement 6toamount approx.energy
with the totaland be comparednuclearabout reactorto energymayone

TWh.service which 150of the household andconsumption sector,
thethat comply withdeveloptherefore important to systems

Continued investmentbeing energy-efficient.ventilation whilenorms
ventilation impor-of energy-efficienttechnical developmentin the

tant.

Proposed measures

of general objectivescontains discussionoutdoor airSection 3.1 aon
thereforefollowing proposalsair quality. Theimproveand tomeasures

wood-fired boilers.deal withonly

should be reduced substan-wood-fired boilersEmissions from~
from indivi-populated by changeovertially densely areas a

supplied by district heating plantsheating heatdual to or
boards using biofuels.medium-sized distribution

for wood-fired boilers shouldgeneral emission standardsThe—
currently force.stringent than thosebe more

authoritiesOrdinance should allow localThe Health Protection—
boilerswood-fired boilers the of certainprohibit smallto or use

in some areas.

Industry3.10.3

plants have decreased substantially inemissions from industrialDirect
environmental efforts of both companiesfew decades, and thethe last

preventive rather than correctiveauthorities focusand mea-now on
sures.

harmful chemicals has been reduced,The of environmentallyuse
principle ofwhole and in individual products. Theboth in industry as a

continuous improvementthe of whichsubstitution, termspurpose
health, applied the legislation both the workof environmental on

environmental protection. The characteristics andenvironment and use
of products of increasing environmental importance compared withare

production phase. and future health risks largelythe Present are
associated with the dilfuse distribution of chemicals in products during

final disposal.anduse
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Producer responsibility of several of achieving cleanerone means
production of cleaner products. The closed cyclestopurpose ensure

flowsof material and better utilization of residues. This would
minimize the quantities of residues that be disposed of.must

The disposal legislation provides for producercurrent waste
responsibility for packaging plastics, glass, aluminium, steel plate,

corrugated cardboard and board, and andtyres,paper, newspapers car
obliges producers take back end of life products and thatto tosee
they recycled safely disposed of. Statutory product responsibilityare or

exists for certain products. havealready Proposals been presented or
being discussed that would extend producer responsibility toare

construction and demolition end of life electrical equipment,wastes,
textiles, furniture and vehicles. There also form of "volun-motor a
tary" product responsibility for nickel-cadmium batteries.

The trend in industry towards quality criteria, and standards for
quality and quality standards will have favourable effectmanagement a

environmental efforts whole. Another important factor theas aon
of environment audits of improving the environment.use as means

Lifecycle establish theanalyses also environmental impact allat stages
of products lifecycle, which should help reduce environmental andtoa
health risks. Lifecycle analyses described in detail sectiongreaterare
6.5.

that manufacturedProducts in large volumes, products thatare are
exposed heat and mechanical products exposed make specialto to wear
demands clean production that avoids the of substances thaton use are
harmful health. smallEven concentrations of such substances maketo

tangible contribution the negative enviromnental and health effectstoa
of hazardous substances, in particular through diffuse distribution.

Technical development the of techniques alsoor use new an
important of reducing the diffuse distribution of hazardousmeans
substances via products.

Proposed measures

Health should be emphasized in environmental productaspects—
profiles and lifecycle analyses.
The precautionary rules in the legislation the environmenton—
and chemicals should be better defined specify produ-toso as
cers responsibility for minimizing health effects and the diffuse
distribution of pollutants from products throughout their
lifecycle.
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The construction3.10.4 sector

health problems causedThe by indoor environments, which were
described section 3.2, associated with the construction, operationare
and maintenance of buildings and with their users’ habits and activities.
Proposals relating this presented in section 3.2 indoorto sector are on
air.

Agriculture3.10.5

leakage of nutrients from agricultureThe algal bloom in lakescauses
and increased nitrate levels individualand ofwatercourses sources

supply and agricultural The National Environmentalwater areas.
Protection Agency has proposed designed theto preventmeasures
leakage of nutrients, which likely reduce the effects of thesetoare

in individual wells, lakes and Thesubstances watercourses. programme
includes relating the handling of riparian strips,tomeasures manure,
environmental charges anificial fertilizer theAsetc. yet,on programme
has proved sufficiently effective.not

ofThe leakage nutrients due, from spreading agriculturalapart on
precipitation and the properties of the Theland, soil. results ofto

general entirely predictable. The of individualnotmeasures are owners
thereforewells should be informed of the risks of increased nitrate

levels agriculture-intensive areas.
The National Chemicals andInspectorate pesticidestests approves

that used in Sweden. Pesticides that approved only, inare are may
withconjunction agricultural products, be used according theto

instructions and in such doses that the residues in the do notcrops
exceed the National Food Administrations limit values. In most cases,

residues far below thesethe values. According the National Foodtoare
Administration rules, drinking contain pesticides, andwater must not
where this does be assumed be the result of faultytooccur may

Thehandling. rules relatively effective and remain inpresent mustare
force.

Ecological agriculture becoming increasingly popular, although
still only for small proportion of arable land. Theaccounts a very

trend towards cultivation without the of artificial fertilizers shoulduse
be encouraged.

The of sludge fertilizer expected increase. The possibletouse as
of pollutants sludge has made this controversial.content use

sludge be used fertilizer, should be free from pollutantsto as as as
possible.
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International4 cooperation -

discussion and proposals

There intensive international activity today in the field of environ-
and health. WHO-Europa initiated the leading thement toprocess up

meeting of ministers of the environment and health Helsinki in 1994
which the Declaration Action for Environment and Healthat on

Europe adopted. All the 52 countries the WHOs Europeanwas
region have undertaken, under this declaration, nationalto prepare
action plans addressing environmental health problems their
countries by 1997. At the Helsinki meeting decided to setwas up a
committee, the European Environment and Health Committee, for the

of coordinating and supporting the member countries‘ effortspurpose
the objectives of the Declaration. The Committee consists ofto meet

representatives of the WHO, EU, and OECD.UN
The International Programme Chemical Safety IPCS, whichon

theby WHO together with several other international bodies,run
inengaged significant global cooperation chemicals.on

Another WHO organization the European Centre for Environment
Health. Swedenand has taken often through the Institute ofpart,

Environmental Medicine, several projects establishing risk assess-
for various enviromnental pollutants, including Air Qualityments

Guidelines for Europe.
The WHOS European office has done valuable enviromnentalvery

work in connection with the drafting of the Declaration Action foron
Environment and Health in Europe and following adoption of the
declaration Sweden1994. should play active in ensuring thatpartan
the WHO gives sufficient consideration enviromnental healthto
concerns.

The Government has various sought cooperationto promoteways
between the Baltic Sea countries and has made clear that intends to
intensify its initiatives for strengthening relations with these countries.
These efforts should also include cooperation environmental health.on

In 1992, the Baltic Sea countries agreed action plan reducetoon an
emissions of pollutants and nutrients into the Baltic Sea. The primary
objective of these but they alsowastewater treatment,measures
include environment and health monitoring and environmental
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authoritiesenvironmentalcompanies andSwedishprojects.education
these projects.participatingare

conventions haveandinternationalofnumberlargeA agreements
regional environ-global andremedyingviewadopted withbeen toa

reducetheseofTheproblems.mental agreements topurpose
the produc-substances,and acidifyinggreenhouseemissions of gases

andof metalsandemissions into airandof freonsandtion wateruse
pollutants.organic

incorporatedSwedentheaccession EU,Following its to an
environmenttherules relatingCommunityof bindingbodyextensive to

chemicals,quality,air andlegislation,nationalinto the waterone.
throughoftenparticipated,concernedministriesTheand food.wastes

ofnumberagencies, in large expertthe relevant government groupsa
thereporting Europeanparticularlysuch tomatters, groupson

Commission.
acquiredhavehealthandenvironmental mattersIn recent years,

ActionCommunitys FifthUnder thethein EU.prominencegreater
sustainablethe EUEnvironmentthe toProgramme pursueon

developmentsocio-economiccontinuedthatsuchdevelopment a way
naturalandenvironmentaloftheplacetakedoes atnot expense

revised.currently beingThis programmeresources.
submittedCommissionthe1996 Europeanend ofthe January,At

of theimplementationaccelerateintendedaction plandraft toa
and renderEnvironmenttheFifth Action ProgrammeCommunitys on

theidentifiedfive priorityfollowingeffective. The areas aremore
action plan:

other policiesinof the environmentconsiderationmore—
environmental policy instrumentsofdevelopment—

environmental legislationofapplicationbetter—
developmentsustainableofgreater awareness—

cooperation.international—

mark initshas mademembership, SwedenofAfter only yearone
of thealso makeCouncil and seekstheenviromnental tomatters use

stringentmaintainCommunity rulesbyprovidedopportunities to more
theactivities in the EUenvironmentalSwedensprovisions. Innational
theagainst acidification,struggleprioritized thehasGovernment

biologicalofpreservationof ecocycleimplementation management,
control andfield of chemicalambition thehigh level ofdiversity, a

pesticides.reduced ofuse
inhealth hasin publicthehas madeThe EU not assame progress

taken wheninitiative 1986,The firstenvironmental matters. anwas
Maastrichtafter theadopted. Onlyagainstaction plan cancer was
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under whichTreaty, the EU assumed formal in the field ofpowers
healthpublic Article 129, the public health perspective broad-was

ened. One of eight this Pollution relatedprogrammes area
diseases, which into force and1998 until 2002.to enter operate
The of this designate various public healthtopurpose programme
activities in the Union priority for EU support.as areas

Several environmental health problems, such transboundaiy airas
pollution, be solved the national level. Here Sweden, with itscannot at
high environmental health profile, good example. Sincesetcan a
environmental health such large field, and for which severala one
different ministries and agencies responsible, national coordinationare

essential prior EU negotiations.to
view, SwedenIn should that environmental health issuesour urge

be given general priority the particular:EU,

application of the substitution and precautionary principles—
priority for environmental health issues, both with short-respect to—
and long-term effects, the field of chemical control
high priority for environmental health issues connection with air—
pollution
high priority for environmental health issues in connection with—
efforts reduce the risk of transmitting infections through foodto
high safety standards for nuclear plants and the handling ofpower—
radioactive waste
high priority for research the field of environmental medicine.—

Proposals

Swedens participation international cooperation matterson—
concerning the linkages between environment and health should
be better coordinated.
Sweden should make effort that environmentaltoevery ensure—
health issues given general priority internationalare coopera-
tion, particularly in the EU and the WHO.
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The role5 of the public sector -

discussion and proposals

5.1 Government agencies

Several central authorities responsible forsupervisory mattersare
relating environmental health risks. The Nationalto Environmental
Protection Agency and the National Board of Health and Welfare
have special the central supervisory authoritiesstatus with overalla as
responsibility for the external environment and health, respectively.

theof importance that both the Nationalutmost Environmental
Protection Agency and the National Board of Health and Welfare
address environmental health issues within their respective spheres.

Several other supervisory authorities responsible for importantare
specific the National Food Administration, the Nationalareas, e.g.
Radiation Protection Institute, the National Chemicals Inspectorate

theand National Board of Housing, Planning and Building. The
Commission makes proposals regarding this division of responsi-no
bilities, which appropriate and effective.appears

The National Institute of Public Health supervisorynot a
authority, but nevertheless has key role in supporting and develop-a
ing public health activities.

The Institute local and regional public health activitiessupports and
cooperation the national level betweenpromotes various bodiesat that

designed influence factors relevant public health.to activitiesItsto
based scientific approach.are on a

important that the National Institute of Public Health, close
cooperation with the relevant authorities, organizations and enterprises,
should further develop its work in the field of environment and health

the national, regional and local levels. Apartat from the oftype
which the Institutes work environmental healthprogramme on on

currently based allergy, injury and accident programmes, should
also its activities preparing data and providingto for localgear support
information and opinion-irifluencing activities within the framework of
Agenda 21 programmes.

The Institute of Environmental Medicine has important rolean as
national body the field of environmentalexpert medicine. Accord-a
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research andInstituteinstructions, theits toing to engage
andphysicalfield oftheinvestigations inandeducation outcarry

particular,protection.health Inandmedicineenvironmentalchemical
organiza-andinstitutionsauthorities,withcollaborateInstitutethe to

efficientlythisinthethatorder sectorintions to areresourcesensure
beenhasMedicineEnvironmentalofInstitutetheSince 1988,used.

Institutet.Karolinskaof thepart
investigation-research-oriented andthatadvantagegreata

expertisescientificsincelinked,closelyactivitiesoriented are
thethatinvaluablequality.of highinvestigative workforessential

thehaveshouldMedicineEnvironmental toofInstitute resources
6.chapterwork alsosociety-oriented seepractical,inengage

keyboards haveadministrativetheleveltheAt county acounty
forcountiesrespectivetheirresponsible mostauthoritiestherole as

health.environmentalrelating tomatters
thetask ofthealsoinstructions,their countyAccording to

adoptedobjectivesnationalthat theboardsadministrative toto see
andfollowlevel andtheachieved tovarious countyat upsectors are

whichobjectives,theseachieveeffortscountiestheevaluate to means
monitor-andimplementingrolesignificantplayboardsthesethat a

plan.health actionenvironmentalnationaltheing

Proposals

centralbetweenresponsibilitiesofdivisionThe super-present-
retained.should beauthoritiesvisory

should behealthandenvironment setA separate programme on- oftheHealth,of PublicInstituteNationaltheby purposeup
localforprovidedata andshould bewhich supportto prepare

developandactivitiesopinion-influencingandinformation to
work.health—promotingformethodologies

intensify theirshouldboardsadministrativeThe county— parti-should,issues andprotectionhealthcommitment to
of themonitoringandimplementationtheassistcular,

plan.health actionenvironmental
organi-appointshouldadministrative boardsThe county an—

protectionhealthforzation experts.county
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Local5.2 authorities

theAt local level, the local authorities have overall supervisory
responsibility for environmental and health protection. The local
authorities also have other important roles, responsibility fore.
planning, information and education and operational responsibility for
the various activities. In addition, the local authorities have key rolea
when initiating, coordinating and stimulating local Agendatocomes

activities and21 other efforts designed activate citizens. A well-to
infomied and committed public essential for successful environ-
mental health activities.

All in all, this gives the local authorities unique platform fora
preventing and eliminating environmental health risks. Local authorities
have other instruments and sufficientlyto mostaccess necessary are
close the citizens successful mobilization.to to ensure

of crucial importance local authoritys environmental healthto a
activities that the senior local authority officers genuinely interestedare

these matters.
important for the local authorities make the of theirto most

and combine the instruments their disposal into atresources an
efficient Often, they balance supervisory activitiesmustmanner.
against promotional efforts, information, enhancement etc.awareness
Intensified efforts increase the knowledge and commitment of localto
citizens should be regarded complement existing environmentaltoas a
and health protection activities.

According the National Institute of Public Health 1995to survey
of the local authorities‘ public health activities, than half of themore
local authorities have intersectoral councils that deal with publicnow
health Elected representatives officers from environmentalmatters. or
health committees and departments represented of these.are on many

authoritiesLocal have key role the implementation of ofa many
the proposed the action plan. These will be discussed themeasures
sections each subject.on
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Proposals

information activitiesshould intensify theirauthoritiesLocal to-
well-infonned and interested incitizensthat local areensure

environmental health issues.
activities should be regardedopinion-influencingIntensified as—

health protectionenvironmental andexistingcomplement toa
activities.

health protection should be main-of enviromnentalSupervision—
enviromnental health inimproved by integratingtained and to

activities.local Agenda 21all
with the partiesshould, in cooperationHealth aspects con-—

authority planning.integrated into all localcerned, be

councilsCounty5.3

healthfor environmentaldirect responsibilitycouncils‘The county
thethe environment inresponsibility forconsists of statutorymatters a

healthpublicresponsibility for promotingby them andoperations rim
Protection AgainstHealth Act and thewith the Publicin accordance

Infection Act.
withconnectionplay importantcouncilsThe partcounty an

Nowadays,environmental medicine.fields of social andresearch the
environmental medicine expertise,havecounties tomost access

such,medicine departmentshave environmentalalthough only few asa
of social,integrated into departmentsexpertisesince this occupa-

medical services.other Mostenvironmental medicinetional and or
environmental medicine.operations forcouncils have plan ofcounty a

coordinated in ordershould beEnvironmental medicine tostructures
of existingmake efficient resources.use

thecomplement playersCompelling that, to atsuggest areasons as
regional level, thelocal levels, well thenational and countyasas

Countybe involved in Agenda 21councils should programmes.
regionalelected local andand local authorities, being directlycouncils

help mobilize peoples involvementpolitical bodies, well placed toare
in democratic processes.
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Proposals

All shouldcouncils have expertisecounty toaccess-
enviromnental medicine, either in the ofcontext county
environmental-medicine services of regional cooperation.or
All councils should have plan of operationscounty a or an-
action plan, whether independent thatan programme or one
integrated into broad-based public healtha programme.

complementAs the activities the national and localto ata—
and the activitieslevels, of administrative boards, thecounty
councils should integrate their public health activitiescounty

into Agenda 21 programmes.
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and of reducing6 Ways means

environmental health risks —

discussions and proposals

This chapter deals with of the instruments available connectionsome
with the prevention and elimination of environmental health risks.
Effective environmental health normally require theprogrammes use

combination of instruments suchof economic incentives, informa-a as
opinion formation and legislation.tion,

Agenda and other declarations6.1 21

The principal international declarations in this field the Rioare
Declaration 1992, Agenda 21 1992 and the Helsinki Declaration on
Action for Environment and Health Europe 1994. The Rio
Declaration, Agenda and the other21 conventions adopted the UNat
Conference Rio signed by1992 representatives of about 150were
countries and by the EU.

forthOne of the objectives Agenda 21 that local authoritiesset
consultationshould initiate procedures with the local population and

local Agendareach 21 1996. Agenda has been21consensus aa on
well received Sweden. All the local authorities288very are now

engaged local Agenda 21 programmes.
The opening paragraph of the Rio Declaration emphasizes the need
consider the effects of the environmention human health.to

important broaden the ofbase Agenda activities that they21to so
health issues than the Closerto greater extent at present.cover a case

liaison between Agenda activities and public health21 programmes
would probably bring advantages. The merits of public healthmany

well-established, long-standing local commitmentprogrammes are
backed by the councils’ The merits of Agenda 21county resources.
activities that they raise local of environmental issuesare awareness
and often receive political backing.strong
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Supervision other health-and6.2

promoting work

the local authorities, administra-supervision exercised byThe county
central supervisory authorities the basis of alltive boards and

health protection activities. there alsoenvironmental and However,
based citizen involvement. A well-informedneed of other efforts ona

fieldcommitted public essential for this and, theand atsuccess
health of major pointthe impact environment andtime as onsame

example industry, decreases, the importantfor moresources,
lifestyles become for environment and health.consumption and

oflen combine supervisoryTherefore, the best to measurescourse
influencing activities. An importantinformation and opinionwith

local, regional and nationalin this connectioninstrument pro-
evaluationwhich objectives, strategies andfor concretegrammes

for regionalformulated. Agenda and strategiesprinciples have been 21
chief instruments, but other local and regionalenvironment theare

environmental health also important.areprogrammes

Environmental monitoring6.3

monitoring in Sweden takes placeCentral environmentalgovernment
regional level. The of national monitoringnational and purposeon a a

the environment, threats,describe the of the analysestateto assess
national and international impact of various emission andthe sources

decisions appropriate and follow theseprovide data for on measures up.
in the national monitoringOne of the subprogrammesten system

"health-realted environmental monitoring". This comprises relevant
of the physical enviromnent,measurements measurements,exposure

of reactions due noisestudies of the frequency and airtoarmoyance
human specimen bank and the urban environment.pollution, a

The local authorities also engaged in extensive monitoring,are e.
levelsof pollution in urban air, lakes andmeasurements watercourses.

health-related environmentalThe monitoring startedprogram as
of the environmental monitoring in 1993,part government programme

and has thus only been under for three Our knowledge ofway years.
what people actually exposed still incomplete. Thistoare an
obstacle of the health effects that be expectedassessmentto an may
from factors the physical enviromnent, and the of such effects.extent
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of the Enviromnent recently appointed CommissionThe Ministry a
the orientation, and financing of environ-investigate structureto scope,

monitoring. The investigator will analyse the possibilities, andmental
the of increased sectoral responsibility fordescribe consequences,

monitoring financing.environmental and its

Health monitoring6.4

tradition of keeping records andSweden has long populationa
position collect and register informationtherefore in unique toa

Epidemiological Centre the National Boardrecords of diseases. The at
Welfare for the records, whichHealth and responsible nationalof

ofinformation various diseases and other kinds ill-health,provide on
birth records, defonnity records, ofrecords, medical causee. cancer

outpatient records,death records and inpatient records. Moreover,care
records and the creation of national injury records theallergy atare

experimental stage.
four The Epidemiological Centre publishes nationalEvery years, a

which provides review of changes inpublic health up-to-datereport an
populationof disease and health risks in variousthe patterns groups

for such factors studiedpossible changes. The risk includeand reasons
lifestyles, social factors and physical environment factors.

of significance ofattention should be given analyses the theMore to
environment the national public health addition this,Inreport. to a

environmental health should be made with details andseparate report
of trends in of ill-health that be attributableanalyses patterns tomay

environmental factors. An important element in connection with the
of the which healthpreparation of such extentreports assessments to

inequalities linked physical environment factors. Furthermore,toare
environmental health should contain of thethe report assessments

health effects of the total factors in the outdoor air, indoortoexposure
other factors.environments, food and environmental risk Special

attention should also be given the connection between environmentalto
risks, lifestyles and other living condition factors.health
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in industry6.5 Instruments

companies their environmentalbe observed byThe procedures to
published the internationalenvironmental standards,activities, are

organization andThese standards applyseries.ISO 14 000 toto
Theyanalysis environmental labelling.lifecycle andproducts, aree.

environmental responsibility andtakedesigned help industryto more
byby external rules"managementproceed from to management

analysislevels the finalDecisions allinternal objectives". at may
establishedtherefore important thatenvironment.affect the

environmental work should applyforprocedures to company as a
with the planningcycle, startingthe entire productionwhole and to

standards.Regulation environmentaladoptedThe EU hasstage. ona
environmental impact of products,of the overallimportanceThe

being increasinglyrecycling disposal,manufacturefrom to or
sometimesand the of productsThe phaserecognized waste causeuse

their manufacture.environmental impact thangreatera
designed describeanalysis LCA methodologyLifecycle to aa

cradle the Theenvironmental impact from thetotalproducts to grave.
classificationLCA specified indealt with invarious aspects an are a
including thecountries includes health effects,which the Nordiclist,
completeThe classification list beenvironment.work must as as

LCAs selectedobstacle lirnitingtherepossible. However, to tono
the Classification list.items in

such LCAs playEnviromnental standards and tools anas may
entirehelping thefor the environment byimportant to putpart

footing. Theenvironmentally soundcompanys operations on an
work environmentsystems focus theenviromnental managements on

thatexternal environment however,and impact the mattersmean,on
infection andvia food,diffuse distribution,such e. exposureas

environmentthe problems of the indoorcontaminated andwater, are
detail.dealt with in greatnot very

thehealth participate inthat environmentalimportant experts
formulating standards.work of

Environmental impact6.6 assessments

EIAs
requirement for all operations that subjectEIAs statutorya areare now

permission under about laws. EIAs contain20 mustto government
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of the impact environment, health theand consumptionassessments on
of natural be acceptable. However, of theto assessmentsresources
anticipated effects health have often been inadequate.on

Health effects be taken into connection with variousmust account
policy irrespective of whether EIAs compulsory not.areas, are or

Plarming6.7

Local authorities have responsibility foroverall the planning of land
building.and Land, and the physical environment generalwateruse

be used in such sustainable inmust to promote managementa way as
ecological, social and national economic terms.

Local authorities obliged general plans describingto presentare
their of land and during the 15-20 Inwater nextuse areas years. our
view, these plans should also contain explanations of how they
contribute the achievement of national, regional and local healthto
objectives.

6.8 Grants and economic instruments

The Rio Declaration reaffirms the Polluter Pays Principle. Economic
instruments have been applied for number of in Swedena years as a

of reducing environmental impact. Environmental andtaxesmeans
charges raise the of harming the environment and makecost
profitable develop environmentally sounder solutions.to

Unlike and charges, of various kinds usedtaxes grants are as
economic incentives. A specific example the various incentive
packages provided by the Government in order jobs andto create
improve the environment.

that coherentWe plan be elaborated with view topropose a a pro-
moting employment and reducing enviromnental health risks, especially
the elimination of defects in indoor environments, noise abatement

and maintenance of supply and installations.watermeasures sewerage
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Research6.9

research essential enable learn about the ofAdvanced toto us causes
enviromnental health problems and remedies for them. High-class

also crucial Swedens opportunities for influencingresearch to
which affect environment suchnational and international rules, toour

large extent.a
Research the field of environmental health involves several disci-

research councils and institutions.and faculties,plines
medicine mainly conducted by theResearch in environmental

environmental medicine, whichof occupational anddepartments are
with university and other hospitals. Environment-often associated

environmental research that relevanthealth research andrelated to
universities. addition,health also conducted by the In therepublic are

Medicine, which of thethe Institute of Environmental Karo-part
environmental health and the Institute ofInstitutet. Research inlinska

practical activities have been evaluatedEnvironmental Medicines on
have been found be relevant, of high qualityseveral occasions and to

limitedand extensive considering the resources.
thatindustry-run research institutes do researchSeveral some-

health-related. The National Food Administration also conductstimes
research activities.its own

enviromnental medicinethe national level, research inAt
supported by several bodies. The sectoral agencies also directly

funds for research.contribute
investigation has revealed research needs, and thereOur many no

health research be expandeddoubt that enviromnental thesemust
This mentions studies of future environ-needs be reportto met.are

reproduction, follow-up studies of allergies andmental threats to
children, multidisciplinary research indoorhypersensitivity among on

accidents, improvedenvironments and includingassessmentsexposure
the health effectsquantification of actual studies of ofexposure,

electromagneticnoise levels and fieldsmoderate etc.
The merging of departments and clinics for occupational and

environmental medicine reflects the similarity of issues in thesemany
fields. Another example the setting of coflnancingup a programme

the National Environmental Protection Agencys research board and
the Council for Working Life Research, which has operated success-

for number of Thusfully there be plenty oftoa years. appears scope
for collaboration between work environment research and othermore
environmental-medicine research in the fields of toxicology and
epidemiology. Consideration should be given, in the of researchcontext
policy, the possibility of cofinancing all environmental-medicineto
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research the fields of toxicology and epidemiology of jointout a
fimd.

Proposals6.10

The health services’ preventive activities, including social and
environmental medicine, should be clearly defined.
The of local public health and Agenda activities21scope
should be broadened include healthto to greater extent,a
without restrictions being placed the allocatedany on resources

established environmental health activities.to
The national and regional health-related environmental moni-
toring should be expanded include, in particular,systems to

data, and the National Environmental Protectionexposure
shouldAgency coordinating responsibility.assume

The national public health should also include descrip-report
tions and analyses of environment-related health problems. The

should include environmental healthreport separate report.a
Effects health should be considered and described onlynoton

connection with environmental impact but alsoassessments
with other having potential impact environmentmeasures a on
and health.
The local authorities‘ responsibility for considering health

connection with local authority planning should alsoaspects
apply the local authorities general plans, which shouldto
include specific objectives for the protection of human health
and safety.

of healthAspects protection and environmental medicine
should be integrated into the subject of Swedishmatter a
Environment Network the Internet.on

coherent shouldA plan be elaborated with view promotingtoa
employment and reducing environmental health risks, especially
defects indoor environments, noise abatement and main-

of supply and installations.tenance water sewerage
Research the of various environmentalextent toon exposure
health risks and the of environmental health problemsextent
important. particularly important develop quantitativeto

for healthand effects.measures exposure
Research the importance health of indoor environments,toon
taking into medical, chemical, structural and beha-account
vioural particularly important.aspects,
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should be providedMedicineEnvironmentalofThe Institute-
and riskresearchfor appliedwith assessment,greater resources

authoritiesrelevantthe othermade inbeingwithout cutsany
funds.RD

research andenvironmentworkbetweenCollaboration-
intensified.should beresearchenvironmental-medicine

disseminatingofimportanceemphasizes theCommissionThe—
formunderstandablereadilyandcoherentresultsresearch a

evaluate andauthoritiesresponsiblefor thethe needand to use
activities.healthenvironmentalresults inthese

provided bytrainingenvironmentalthat therecommendWe-
healthinclude otherextendedbeshouldindustry aspectsto as

environment.the workwell as
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National Environmental Health7

Action Plan

Introduction7.1

withCompared other countries, both Swedens environment andmany
its people good health. The healthmain risks eliminatedare were a
long time stringent legislation passed and comprehensiveago, was a

of administrative supervision the citizens‘ healthsystem to protect was
introduced. The high standard of living and education contributorywere
factors. thereHowever, still several problem that requireare areas
further Allergy risks, radon and indoor smoking, accidents,measures.
air pollution in urban the transmission of infection via food andareas,

and the accumulation of toxins the environment and peoplewater are
examples of factors that substantial health risks.represent

Environmental health risks in different andsectorsoccur many are
withdealt by variety of authorities and organizations. thereforea

essential obtain overall picture of this of environmentalto aspectan
public health.and By signing the Declaration Action for Environ-on

and Health in Europe, which adopted by the ministers ofment was
health and the environment the WHOs European region meetingat a
in Helsinki in Sweden1994, also undertook nationalto present a
environmental health action plan by 1997.

The action plan based review and analysis of presenton a our
knowledge about the connections between environmental risk factors

ill-healthand and review and analysis of the authorities and othera
parties concerned, well of the legislation, policies and instrumentsas as
that exist and eliminate these risks. The role of the variousto prevent

in relation environmental health risks, and their responsi-sectors to
bilities in this also reviewed.respect, are

Ten general guidelines proposed for the task of reducingare
environmental health risks environmental health activities, wellas as
objectives and indicative for various health-related environ-measures
mental factors.

The action plan confines itself chemical, physical and biologicalto
risks and injuries caused by accidents in environments other than
workplaces. Unemployment and economic, social and psychological
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with future public health action plans. Workfactors should be dealt
thoroughly dealt with the legislation andenvironment aremeasures

within the Ministry of Labour.and research bodiesby authorities
organization within thetradition of workplaceThere also longa

labour.between andframework of cooperation management
lifestyle factors, smoking,action plan doesThe not cover e.

diet. does medicinesand unsuitable Noralcohol, drugs cover oran
covered thoseThe only infectious diseasesmedical products.other are

of food and and inadequate ventilation.contaminationcaused by water

methods andObjectives,7.1.1 measures
environmental health activities

healthof national environmentalrisk objectivesThe obvious a
health effects, andthose that relate to exposureareprogramme

complement overall objec-sometimes appropriate tostructures.
given of time. Thebe achieved withinbytives targets to a space

that should be foraction plan differ from thoseof suchobjectives setan
organizations.enterprises otherpublic authorities, or

action of generalproposed this planAs rule, the are ameasuresa
proposedindicative Theand formulatednature as measures.are

indicative willobjectives and not guaranteemeasuresexposure
objectives, but theyof the general healthachievement represent

evaluations will indicatein that direction. Subsequentsignificant steps
in order make further towardswhat and be donemust to progresscan

declared objectives.the
thethis action plan provide clear picture ofThe of to apurpose

improve environmentaland thatobjectives tonecessarymeasures are
objectivedetailed plans how eachhealth, but tonot to propose as

material, descriptions of ongoingachieved. Backgroundshould be
further prepared inand proposals forimprovements measures were

enterprises and agenciesconnection with the action plan. In many cases
of that could be used makelarge datahave toto amountsaccess

detailed plans for each area.
that should beThe of the variouscost measures we propose

and authorities concerned. This has in factcalculated by the sectors
experience has shown thatalready been done in However,cases.many

of making estimates, and thethere different costwaysare many
calculate the ofestimates greatly. equally important to costvary

such estimatesomitting take preventive butto any measures, are very
Furthermore, there methods of valuingagreementrare. no on
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and death various and scale of prioritiessuffering freeat ages, no
value judgments.from

improved health often coincide with investments forInvestments
and they seldom affect the public since theother sector,reasons,

general principle that the individual polluter should prevent or pay
the damage. the of environmental healthfor In any case, purpose

activities primarily reduce production losses future healthnot to or
but ill-health and improve public health and well-costs, to preventcare

being.
object of this plan the for action.The callsto pave way on

authorities, enterprises and otherpolitical organizationsstructures, to
continue achieve environmental improvements thatto promote progress

field of public health. already beingthe Many prepared,measures are
initiativesother be taken and tasks defined.but mustcases new new

investigations be particular regardingAdditional may necessary,
economic effects and financing options.

the action plan be implemented, essential that shouldFor to
publicity. will therefore be distributedreceive the widely.necessary

directed particular organization; all thoseatnot any agency or
involved continue work their specific fields. The question ofmust to
monitoring its implementation will dealt withbe later in this chapter
section 7.2.10.

of CommissionThe the World Environment and Develop-report on
the Commission""Brundtland coined the "sustainablement term

development", which defined "development that themeetsas
needs of the without compromising the ability of futurepresent

theirgenerations needs." environmental healthMany risksto meet own
have been addressed and obstacles improved health eliminated.to

the increasingHowever, proportion of children and adults suffering
from allergic hypersensitivity and accumulation of toxic substances that

suspected of affecting reproduction and foetal developmentare are
examples of threats sustainable health development.tonew

The proposed action plan intended give impetusto toan measures
that will increase knowledge and raise of theawareness consequences

health offor environmental manipulation and political decisions, to
indicate the long-term planning that order tomeasures are necessary
maintain the ‘high level of environmental health this andcountry,
increase knowledge both about suspected risks and about the effects of
the taken, and thus the conditions for sustainablecreatemeasures
development. The plan has therefore been called Environment for
Sustainable Health Development.
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environmentalGuidelines for national7.2

activitieshealth

environmental healthprinciple for the work of preventingThe guiding
allallow for health and in theidentify andrisks aspects sectorsto

principles involved in environmental work. Thisandsystemsmany
that should be applied in environ-establishes the guidelinessection

They importantactivities for the few drawmental health next years. on
the potentialproved their worth and indicate forprinciples that have

of preparedness for futureand the need of high levelfurther measures a
which these guidelines discussed doesThe orderproblems. ten are

them.priority betweenimplynot any

shouldlevel of health protection beThe high7.2.1

maintained

and the protectivetowards prosperityThe development measures
of vital importanceduring the last hundred have beenintroduced years

preventiveimproving public health. Thesethe madeto progress
avoid epidemics, poisoningbe maintained order tomustmeasures

relate particularother serious health problems. Theand tomeasures
and trafficpurification, the oftreatment wastewater wastes,water

protection, electrical safety, roadplanning, food hygiene, radiation
children, housing hygiene, noise abatement, andsafety and safety for

from industry. Local, regional and nationalthe control of emissions
supervision have played crucial improving healthplanning and parta

protection and promoting health.
of theseThe action plan improvements in several areas,proposes

involvefailure maintain the currently appliedwhile to measures may
risks.considerable

appliedThe precautionary principle should be7.2.2

environmental health activitiesto

The United Nations Conference Environment and Development Rioon
de aneiro, 1992 adopted the precautionary principle, accordingJ to
which should be taken where negative impact healthmeasures a on or
the environment suspected, where there actual proof. Thiseven no
approach well-established in connection with epidemics. The recent
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BSEof mad disease and the scale of thecase cow enonnous measures
deal withtaken suspected, but far from certain, risk of infectionto a

infectedfrom good example of the precautionary principle inmeat a
action. Another well-known example the action taken reduceto
emissions of freons, which thought deplete the layer,toare ozone

the greenhouse effect and increase UV radiation, whichaggravate
increase in skin much better interveneto atancauses cancer. an

early rather than sit back and wait for impending disaster.stage
Therefore, the precautionary principle involves actingeven on

circumstantial rather than hard evidence, there be scientificmust proper
of the quality of the underlying studies and of the potentialawareness

limitationsand of risk Adequate scientific dataassessment. are
essential for the application of the precautionary principle inproper
order avoid the risk of ill-considered action.to

Another of preventing ill-health apply safetytoway proper
margins establishing limit values otherand guidelines for maximum
tolerable levels. The principle of substitution, i.e. that lessexposure
hazardous substances should be substituted for hazardousmore ones
wherever possible, another element of prudent precaution.

the lastIn analysis, political judgment, and scientific judgmentnot
decides whatalone, action be taken. important understandto to

differenthow in different circumstances and different pointsatgroups
in time evaluate risks and health.

7.2.3 Manufacturers take themust necessary
precautions order damageto prevent to

health

An active policy being pursued compel those who produce andto
handle products environmental responsibility andto greaterassume

health risks. Where damage the Polluter Pays Principleprevent occurs,
applies, and therefore in the manufacturers‘ interests doto
everything they avoid thetocan consequences.

There large body of rules relating producer responsibility fortoa
chemical products, construction and buildings, goods Inetc.consumer
the application of these rules the health and the producers’aspects
responsibility both for health and environmental during theaspects
entire lifecycle of product should be clearly defined.a

be difiicult identify the producer and establish for how longtocan
he responsible for product relation the buyer and the thetoa way
product used. worth trying insurance the lines ofsysteman on
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designedinsurance,structural defectsandinsuranceOccupational injury
health activities.environmentalpreventiverewardsuch toasa way

products, premisesprepared forshould beprofilesEnvironmental
health informationshould containprofilestheandinstallations,and

prepared for housing,should beprofilesSimilarrelevant.thiswhere
insulation, airand soundnoiseinclude datashouldand they on

be takenshould alsoHealthdampdamage dueexchange, aspectsetc.to
labels.environmentalforestablishing criteriainto account

enviromnentalcooperationInternational7.2.4 on
andhighrequireshealth expertcompetence

participation

internationaldependentmuchenvironmentSwedens onvery
and thepollutionairconventionstheand rules,conditions seaone.

standardization.goods andhazardousintraderulesand the on
ofofcountries Eastern Europeand thethe EUwithCooperation

Thehealth situation.environmentalSwedensparticular importance to
risksenvironmental healthidentifyingimportantplaysWHO partan

supporting theleast bypreventiveintegratingand notmeasures,
action plans Europe.nationalofdevelopment

thereforecooperationinternationalparticipationActive
ofthe citizensbenefit ofresults for theachieveorderinimportant to

in interna-taking activefromcountries. ApartotherandSweden part
Bank, WHOthe WorldOECD, EU,such theorganizationstional as
of scientifichigh levelagencies,other UNand must apossesswe

education.andresearchadequatebasedcompetence resourceson
for consultationprocedureseffectivebethereFurthermore, must

healthenvironmentalinternationalSwedish participantsthebetween
and organizations.bodiescarried bytheseactivities, since manyonare

used forshould bemarketLabour7.2.5 resources
environmental healthimprovements

for the future,health investmentenvironmentalImprovements are an
rather than short-terrn. Becauseusually long-terrnbenefitstheand are

fundssubstantial labour marketunemployment,level ofhighof the
effectsthat haveenvironmental improvementsallocated forbeenhave

particular. Thesemodernizationhealth, grants aremeasureson
ofhealth, since thethe point of view offiomextremely important state
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public health only improved by environmental but bynot measures
the fact that the adverse effects of unemployment health alsoon are
reduced. Programmes that linked employment shouldtoare measures
be expanded and complemented. Measures designed improve theto
indoor environment and reduce radon levels, the maintenance and
replacement of supply and and noise abatementwater systemssewerage

especially important.measures are
The ongoing large-scale of further education, whichprogramme

expandedbe with the help of labour market fimds, should alsoto
include education the health risks associated with environmentalon

forproblems, example in the construction and service industries. The
working life development by providing employmentprogramme can,

public and voluntary environmental contribute signifi-measures,
the solutioncantly of environmental health problems.to

Health impact7.2.6 of major politicalassessments

decisions should be performed

Legislation enacted in the 1990s requires environmental impact
EIAs be made prior decisions permission.assessments to to on

Although these do take the impact human health intoassessments on
they mainly other environmental effects. Theaccount, concentrate on

of healthneed impact of important political decisionsassessments at
both national,the regional and local levels has already been voiced and

the of sustainable health development.greater contexteven
The authorities and research bodies concerned should refine

methods of evaluating health effects in EIAs and other relevant
This work could suitably be coordinated with the developmentcontexts.

of economic analysis models that the of preventive healthcostcompare
and the of neglecting take such and alsocost tomeasures measures

evaluate the themselves.measures

Environmental7.2.7 health activities should be
developed together with environmental and
public health activities

There long tradition Sweden both of public provision of healtha
services and voluntary health work, for example the temperance
movements struggle against the effects of alcohol, and health improve-

has ofien been element of the work of popularment suchmovementsan
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environmentalGreatassociations.and sportstenantconsumer,as
theindustry,decades bothfewthe lastmadehave beenefforts

haveAgenda 21organizations.and voluntarypublic gonesector groups
andfewthe laststrength in representstrengthfrom to anowyears

linksclosethereplacesInpopulardynamic movement. aremany
havethese linksactivities, andenvironmentalwork andhealthbetween
basicwith theconsistentbeingwellrewarding,proved asasvery

United Nationsadopted thedocumentsAgenda 21of theprinciples at
inRio de Janeiroinand DevelopmentEnvironmentConference on

1992.
environ-reducedealhelpeffortsIndividuals‘ togreatcan aown

efforts byform oftake theTheserisks.healthmental pressuremay
community, butlocalthechangesaboutbringto necessarygroups

cyclingindoors,from smokingrefrainingconsistalsothey orormay
ofinsteadhandusinginstead ofpublicusing transport mowersa car,

upgradingbonfires,makingpesticidesusingand notmotor ormowers
neighboursdisturb thetakingwood-fired boilers,defective not tocare
sometimesbehaviourSuch changesnoiseby etc. canunnecessary

campaigns.informationespecially followingrapidly,take place a
hasbehaviourenvironmentalgeneralpeoplesthatfactwell-known

public placessmokingthatconsiderably inimproved recent years,
thatopinion andof publicthanks thegreatlydecreasedhas to pressure

habits.eatinghelp changetradeby theand effortsinformation tocan
information,of providinglargelywork consistshealthpublicLocal
offer. Sinceinformationofhave plentyofficersinformationlocal toand

nationaldifferentinvolvehealth risksenvironmental sectors, amany
Thesectoral activities.complementneededpointfocal toas a

should thereforeHealthPublic permanentInstitute ofNational set up a
healthenvironmentalthehealthenvironmental supporttoprogramme

forresponsibleand belevelswork varioushealthof public ataspects
environmental health issues.activitiesinformationcoordinating on

preventive,achievingofmethodsand evaluatedevelopshould also
behaviour.inhealth-related changes

informationandresearchandsupervisoryThe7.2.8

pluralisticshould bestructures

dealtanddifferenthealth risksEnvironmental sectors areoccur many
Since healthorganizations.authorities andvariety of aspectswith by a

variousknowledge in theotherintegrated intooften sectors,are
allthateliminated, importantshould behow risksespecially about

continue beauthorities shouldsupervisorycentralrelevantthe to
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responsible for health risks in their respective fields. The National
ofBoard Health and Welfare and the National Environmental Protec-

tion Agency have overall responsibility for supervision of health and
the external environment, respectively.

Frequent formal and informal consultations should take place
between the ministries and authorities responsible for the environment
and public health. Environmental health should be dealt withmatters

the ministerial public health the Director-Generalsmatters,group on
of the National Institute of Public Health, the Toxicologicalgroup

Council, whose secretariat located the National Chemicalsat
Inspectorate, well by other The authorities and otheras as groups.
parties that have assisted in the elaboration of this national action plan
should consider appropriate forms of consultation for the ofpurpose
following developments the field of environmental health.

Local authorities have traditionally assumed the important taskmost
preventing environmental health problems. This work should be

undertaken in cooperation between various local authority bodies and
between the local authorities and other relevant public and private
bodies. The authorities involved should provide industry with un-
ambiguous and consistent information.

The general publics need of reliable information environmentalon
health by local enviromnental healthmatters committees,met the
health services, primary and the councils’ departments ofcountycare
occupational and environmental medicine. These medical units should,
however, be expanded be available the public allto toso as county
councils, either under with regional entity by settingagreements a or up

units. The effectiveness of environmental and health protectionnew
be maintained despite themust economic difficulties facing local

authorities, councils and administrativecounty boards.county

7.2.9 Research and education should be
strengthened

The RD activities that needed reduce environmental healthtoare
risks economics, natural sciences, medicine, law and social andcover
behavioural science. In the RD needs coincide withmany cases,
research done other enviromnental health issues. This section willon or
therefore mainly deal with research and education in environmental
medicine.

Sweden has national research institute for environmental medicine,a
the Institute of Environmental Medicine, and small departments of
occupational and environmental medicine the universities. Someat
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researchmedicalbasicfunds for relevantdistributecouncilsresearch
environmentalfoundation forresearchandtoxicology strategyand a

fundsSometechnology.improvementenvironmentalfunds forsupplies
agencies. However,supplied byalsoRDfor governmentsomeare

forresearch thehealthOccupationalwithcompared resourcese.g.
work,for developmentresearch, andhealthenvironmentalapplied are

small.
makeproblemsenvironmental healthandGlobalization new

researchstrengthen itsSwedenfor to asresources, e.g.necessary
and immunehormonetoxinsof persistenteffectstheregards on

lifestyleenvironmental andvariousbetweenconnectionsthesystems,
of health impactthe developmentconditions,socialandfactors

health issues.ofeconomicof theand analyses aspectsassessments
healthenvironmentaleffectiveneededworkDevelopment on

health-promotingstrategies,preventivecomparisons,riskmonitoring,
of Agenda 21frameworkthewithin etc.programmesmeasures

EnvironmentalofInstituteallocated thebeMore tomustresources
andapplied researchitsexpandallowparticularinMedicine, toto

involved inauthoritiestheFurthermore,work.risk assessment
theirofhavemonitoringhealthenvironmental must ownresources

investigationscommissionandscientificfinanceorder reportsto
Environ-ofthe Institutefromfor examplehealthrelevant aspects,to

Medicine.mental
healthenvironmentalof RDprioritizationandfinancingThe on

political However,requirementsrelation other matter.risks to a
shouldhealth riskspotentialwhothosereasonable thatonly create

adequateneeds ofthesufficient fundscontribute to meet anresource
cooperationintensifysolutionsfeasibleOtherresearch tostructure. are

researchenvironmental medicineandmedicineoccupationalbetween
research.suchcofinancing ofand increaseto

andoccupationalstaffhealth inspectors,Environmental groups
healthenvironmentalreceivetoxicologistsandmedicineenvironmental

environmentalindealt withHealtheducation. aspects coursesmanyare
health alsoenvironmentaleducation inandlevelsvarious anat

Technology,staff.nursingmedical andoftrainingof theingredient
particularwhere thereplanningcommunityeconomics and aareasare

facilities.educationalimproveneed to
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The action plan should7.2.10 be followed andup
environmental health monitoring strengthened

Environmental health work done several both private andsectors,
public, each of which monitors health protection the short and long

of evaluation and sectoral Suchterm means programmes measures.
effortsevaluation should be made continuously. There correspond-a

ing forneed continuous evaluation of the results of national and
regional environmental health activities.

Environmental monitoring does take place small scale, but hason a
only considered health small and hasaspects to extent nota concen-

individualtrated uptake, although this crucial ofto assessmenton an
health effects. In individual and targetedmeasurementsmany cases,
epidemiological studies in order maketo accurateare necessary

of the connection between health effects and andassessments exposure
of developments in the environmental situation.

The national public health made by the National Board ofreport
Health and Welfare cooperation with the relevant authorities should
be expanded improve reporting environmental health develop-to on

This would require close cooperation with those whoment. outcarry
of environmental factors from various and thosemeasurements sources

who epidemiological studies.outcarry
County administrative boards play important in publicizingpartan

national objectives and monitoring achievement, organizing and
following environmental health monitoring andup programmes
assisting regional and national data collection. The boards should
appoint health protectioncounty experts.

The proposed national action plan has for the first time covered
of the environmental health risks that Sweden. Themost planoccur

should be evaluated with guidelines, objectives andrespect to measures
after about five and updated the basis of knowledge andyears on new
the experience gained. The interaction between living conditions,
environmental risks and lifestyles should be analysed order to
provide integrated perspective the interrelationship betweena more on
environmental factors and other factors relevant public health.to
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riskshealthEnvironmental7.3 -

andobjectives measures

situationtheofbriefcontains currentsectionThis summarya
generalthehealth risks andenvironmentalvariousregardsSweden as

ofandobjectivesenvironmental qualityobjectives, typeshealth
eachappropriatethat case.aremeasures

airOutdoor7.3.1

objectiveshealthGeneral

remainingtheeliminateimprovedshould bequalityAir toso as
traffic, industry,fromemissionscaused byhealthhumanrisks to

activities.otherplantsproduction orenergy

the air pollutantscurrentlyanddioxidenitrogenParticulates, ozone are
the airways.of effectsriskfor theresponsiblethat greatest onare

mainwhere theurbanhighestlevelsdioxideNitrogen areas,are
usuallyhand,otherthelevels,traffic. Ozoneroad areonsource

large-scaleproduced insinceurbanoutsidehighest ozoneareas,
andoxidesnitrogenreactions betweenphotochemicalbyprocesses

oftheresult fromlevelsThe highest transporthydrocarbons. ozone
continent.thefromairpolluted masses

andsufferersof asthmahealthaffect theair pollutantsThese can
theincreasedisorders,respiratoryotherfromsufferingpersons
andchildreninfectionsrespiratoryof lowerprevalence tract among

correlation betweenofalso evidenceTherefunction.lungaffect the a
Thismortality.andhospitalizationincreasedandair pollutantsthese

hospitaliza-hundredof severalbe theestimatedpollution to cause
andSwedenindisordersrespiratoryfortions moremanyevery year

milderinvolving symptoms.cases
ofThe majorrisk ofthealso increasespollutionAir sourcescancer.

machineryincluding mobiletraflicdieselcarcinogensofemissions are
wood-fired heatingTheboilers.wood-firedsmall componentand

organicunburnedThe mainurbaninsignificant causes areareas.even
compoundshydrocarboncertain lightPAHs andcontainingmaterial

estimatedAir pollutionbutadiene.benzene andethylene,especially
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100-1 000 in Sweden includingto cause cancer cases every year,
almost 100 of lungcases cancer.

Environmental quality objectives

The situation regards air pollution bepresent must notas-
allowed deteriorate.to

nitrogen dioxideBy 2005 levels should exceed hourlynot an-
pg/m3.of 100mean

the longIn levels should exceed hourlyterm, notozone an mean-
ug/m3.of 80

theBy 2010 long-term levels of ethylene, benzene andmean—
benz0apyrene should ug/m3,exceed l and 0.0001not
respectively long-term values.mean

the RiksdagIn 1991, the Swedish parliament time-relatedset targets
for reductions of emissions of nitrogen oxides, VOCs and carcinogens.

also declared that the levels of carbon monoxide, nitrogen dioxide,
sulphur dioxide, and particulates by 2000, be lower than thesoot must,
guideline values by the National Environmental Protection Agency.set
Health requirements justify ambitious environmental qualitymore

for nitrogen dioxide and particulates, since studies indicatetargets new
effects lower levels, and should be for andat targets setnew ozone
carcinogens. New criteria data should be prepared for particulateson
without delay.

The Institute of Environmental Medicine has documented health-
based guideline values "low-risk levels". Radical leastnotmeasures,—

the international level, will be achieve the environmentalat tonecessary
quality for forand this given. The low-target ozone, reason no year
risk levels detennined for benzene, ethylene and benzopyrene corre-
spond levels that, discounting the background level, theoreticallyto are
equivalent lifetime risk of 1 100 000.to an excess cancer

Indicative measures

Although deal has been done reduce emissionsgreat of airtoa
pollutants, the levels of nitrogen dioxide, particulates andozone,
carcinogens still high that further Sinceare so measures are necessary.
nitrogen dioxide levels urban mainly derive from traffic, theseareas

exhaust The main ofmust target particulatesmeasures gases. sources
and carcinogens small wood-fired boilers and diesel trafficare
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hand, the levelsmachinery. On the othermobileincluding mustozone
andreductions nitrogen oxidesthrough substantialbrought downbe

whole.emissions in Europehydrocarbon as a
environ-adapt thedeal has been doneA sector totransporttogreat

being imple-Furtherhealth requirements.mental and measures are
committeesdiscussed by variousbeen proposedmented, have ororor

doalthough theyfollowingbodies. The not guaranteeexpert measures,
attained, importantobjectives will behealththethat represent steps

pollution:health effects of airreducing thetowards

internationalframework of the EU andwithin theshould,Sweden—
ofreductionsachieve substantialseekconventions,air pollution to

organic compounds.and volatileof oxidesemissions nitrogen
authorities should takeand the relevantManufacturers, stepsusers—

vehicles, includingfrom dieselof carcinogensemissionsreduceto
and small engines.wood-fired boilersmachinery,mobile

andresponsibility the trafficsectoralframework of theirWithin the—
should take thelocal authoritiesauthorities and thetransport

health-relatedachieve the nationalin order tonecessary measures
noise.air pollution andrelatingobjectives to

administrativethatshouldlegislationThe relevant countyensure—
theinstruments inhave thelocal authoritiesboards and necessary

be ableand other incentivesand economicof legislationform toto
with heavyenvironmental health objectivestheachieve areas

traffic.
ofemissions, andwith lowof vehiclesThe zerovery oruse-

encouraged.machinery, should beoperated mobileelectrically
the diffuseauthorities should studyThe traffic and transport—

ofand above emissionshazardous substances,distribution of over
appropriatetraffic, andfromexhaust measures.proposegases

trafficconjunction withgivenconsideration should beMore—
increasing the numberof life bythe qualityplanning aspects,to e.

traffic inrestrictingand cycle tracks andpedestrianof motorstreets
urban areas.

forintroducedemission standards should begeneralstringentMore—
wood-fired boilers.new

amendedProtection Ordinance should beEnvironmentalThe asso—
wood-fired boilers theauthorities prohibit smallallow local toto or

boilers specificof certain areas.use
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Indoor air7.3.2

objectivesGeneral health

should need risk sicknessNo-one caused byto symptomsor
defective indoor environments.

prevalence ofThe increasing allergies in the industrialized western
world thought be due, inter alia, defective indoor environments,to to

of ventilationespecially the damp and inadequate resultingoccurrence
accumulation of mildew, mites,in animal epitel, chemical residuesan

and tobacco smoke. Radon mpecially together with tobacco smoke,gas,
significant risk factor for lung and tobacco smoke alsoa cancer, can

increasecardiovascular disease and the risk of allergies.cause
Ventilation often inadequate. does the minimumnot meet stan-

laid down by the National Board of Housing,dards Flaming and
four of five detachedBuilding houses, the National Board ofnor,

Welfares guidelineHealth and values for health hazards. About half of
nurseries andall schools, in buildings haveapartments tenement

defective ventilation. estimated that in about 10% of all housing
due damp serious that repairs shoulddamage be made withoutto so

delay.
400 000-500 000 Swedes experience caused by thesymptoms

indoor climate. 0% of juvenile asthma and bronchitis20-3 among
children be attributed their parents smoking, 5-25% furredto tomay

the home and 10-20% defective ventilation. however,pets to
clear what combinations of factors the variousnot components or cause

symptoms.
20% of the population tobaccoAbout exposed daily smoke into

the home, which estimated several hundred deaths fromto cause
cardiovascular disease and further of40-80 lunga cases cancer per
year.

Radon levels in 70 000-120 detached houses000 and 20 000-
exceed the National Board of Health80 000 and Welfareapartments

guideline values for health hazards. An estimated 400-900 ofcases
Swedenlung in caused by radon in housing. Mostcancer per year are

of the victims smokers. Eventually, radon levels inare mean gas
Bq/m3.housing should exceed 50not
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objectivesqualityEnvironmental

and nurseries shouldhousing, schoolsventilationDefective—
repaired.be

radon levelsand nurseries wherehousing, schoolsAll gas—
Bq/m3 ofhealth hazards 400guideline values forexceed the

adjusted by 2010.should beair
smoke against their will.exposed tobaccoshould beNobody to—

Indicative measures

deteriorated considerablyhaveenvironmentsIndoor to as aappear
decades.implemented inenergy-savingtheresult of recentmeasures

ventilation has beenwhere theparticularlyThis applies system not
attention has been paidInsufficientinsulation.increasedadjusted toto

for detached houses.of foundationsthe buildingconditions insoil
taken remedy thesesubsequently beenhaveSubstantial tomeasures

technicalforfinancialproblems, grantsgrants, measures,necessarye.
educationinformation, etc.

nurseries andimproved housing,needs beThe ventilation to
ventilation checkscompulsoryensuring that theprimarily byschools,

effective.are
healthunsatisfactory, andsituationNevertheless, the very

andparticular becausebe the increase,problems to moreseem on
health effects.result of protractedbeing sensitizedpeople as aaremore

thewill havetherefore, buildingthe futureIn to accepttoo, owners
rectifyingbuilding healthy buildings,responsibility forburden of

residential andofinforming about theanddefects tenants proper care
whichneeded findFurther researchbuildings.other to out compo-

primarily responsible forcombination of components,nents, areor
reduce theventilation will, however,effects. Improvedvarious health

substances.levels of suspectmost
carriedbut have beenchecks compulsory,Ventilation notare now

recentlyinquirylike the Ananything setextent.out to upwasnecessary
from these checks andthe experience gained toreportto proposeon

forthat public premiseschanges. extraordinarynecessaryany
withdo always complyi.e. schools and nurseries,people, notyoung

ventilation rules.existing
forth the action plan have beenSeveral of the setmeasures

investigations will show whether they sufficient.initiated and future are
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Building should be responsible for ensuring that construc-owners-
materials do emit hazardous substances whention buildingsnot are

taken into use.
All buildings should be built be radon-proof and radon profileto a—

supplied conjunction withshould be sale.
thatSpecial children exposed tobaccoto not tomeasures ensure are—

and should be taken thesmoke radon by relevant central authorities,
councils, local authorities and other parties concerned.county

need of researchThere and education theurgentan more on—
of the indoor environment for health,importance especially in

structural engineering and behaviouralchemistry, science.
profiles should forEnviromnental be prepared buildings and should—

affectfactors that health, ventilation, radon, noise andcover can e.
sound insulation.

should made the ofInvestment be in development technologies for—
energy-efficient ventilation.

Contamination of7.3.3 drinking water

General health objectives

should need risk sicknessNo-one caused by from publicto water
private of supply.wateror sources

with the ofIn comparison Europe, Swedens supply situationrest water
satisfactory, since have lakes and relatively unpollutedwevery many

groundwater. lakesMost of drinking aftertowns wateruse as sources
There about 1 800 groundwater catchments and abouttreatment. are

private wells for400 000 residents and 200 000-400 000permanent
recreationwells in accommodation, the from whichpermanent water

normally treated.not
About outbreaks of infection2-10 via drinking involvingwater

about 3 000 people reported although the actual figuresare every year,
probably much higher. Most of the reported outbreaks inare occur

communitiessmall and usually due technical defects, faultytoare
connections result of which infiltrates the drinkingetc. wastewateras a

Many municipal supply andwater system. water systemssewerage are
obsolete and need be replaced. Good plamiing and adequateto

essential for maintenance.resources are
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contaminated wellassociated withproblemsThe main water are
the of fertilizeragricultural duelevels of nitrateshigh toareas use

the soil and bedrock.fluorides and radon inhigh levels ofand naturally
wellsabout 000 privatethe fluoride levels 50estimated that

"fit drinking with reservations",for forthe limit valueexceed water
teeth damaged dentalof discoloured dueincreasing the riskthus to

risks,drilled in rock involvelevels in wellsThe radonenamel. cancer
of radon giveninhalation thedrinking and fromfrom theboth water gas

off theby water.

Indicative measures

plans for maintenance,should maintain long-termauthoritiesLocal—
installa-of supply andreplacementrenovation and water sewerage

thedesigned reducetechnicaland for training andtions tomeasures
waterworks.fromrisk of infection

thatof wells about factorsshould informauthoritiesLocal owners—
be takenthe thatquality of andaffect the water measures canmay

contamination.preventto

foodand pollutionInfections7.3.4

objectivesGeneral health

of being infected by food.should the riskNo-one run

questionnairesaccordingmajor problem thatFood poisoning toa
Sweden. About 2 000-3 000peopleaffects about 500 000 yeara

thearmually.poisoning reported Inof food mostare casescases
cafeteriasfaulty of food inprobable restaurants,treatment orcause

homes.
pollutants in foods,problems associated withpotential healthMany

surface of friedñmgal toxins and in thebacteria, meat,mutagense.
The National Foodpartly attributed handling problems.be tocan

in orderAdministration has issued handling recommendations to
the risks associated with these substances.minimize

reaches throughof the pollution which exposedMuch to are uswe
thatapplies particular persistent substancesfood. This to can

suchthe food chain, chlorinated organic compoundsaccumulate in e.g.
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PCBsdioxins and and the heavy metals lead, cadmium and mercury.as
lead the blood of Swedish children has fallen, since theirThe content
includes less lead, which its because of the decrease thediet inturn

of petrol.lead content
methylrnercury of freshwater fishThe high thatcontent so

advised such fish of thebecause risk ofnot topregnant eatwomen are
brain damage the foetus. Dioxins and PCBsslight to can cause cancer,

immunological effects and reproductive disorders. People who fateat
polluted accumulate such high levels of pollutantsfish fiom areas can

affectthat they subsequently health. Foetuses and breast-fedmay
especially vulnerable risk The National Foodbabies are groups.

has issued recommendations for such fish.Administration diet
The cadmium of cereals, wheat in particular, continuescontent to

of depositions and the of cadmium inincrease accounton presence
artificial fertilizer. There only small safety margin levels thattoa

slight chronic kidney disorders.causemay
There adequate regulation and supervision of additives food,
the associated health risks therefore much smaller than theand are

of pollutants. high level of protection beHowever, mustcase a
maintained and additives avoided. A problem that hasunnecessary
attracted attention connection with the recycling of various materials

the risk of migration of undesirable substances from packaging to
food.

The effects people of persistent substances that accumulateon
and the body sufficiently well-known, for examplenature notare as

regards effects the hormone These risks besystem.on may very
serious, and intensified research this priority.urgentareas an
There also need of research "natural" toxins food.ina more on

quality objectivesEnvironmental

All food should be sufficiently free from pollutants obviateto—
the need for dietary recommendations.
The of fish exceed the natural back-content must notmercury—
ground level, mg/kg of fresh weight0.2 long-term objective.

cadmiumThe cereals increase fromcontent must not present—
shouldlevels and eventually drop. should exceed 0.1not

mg/kg.
The of dioxin-type chlorinated substances in fishcontent must—

exceed ng/kg of freshl weight expressed TCDDnot as
equivalents long-term objective.
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Indicative measures

chlorinated organicmetals, dioxins and otheremissions ofSwedens
the last Today,fallen sharply duringcompounds have ten mostyears.

via air and products.from foreignderiveof these water,sources,
commitments requiredfar-reaching internationalCoordinated, toare

specified environmental qualityachieve thepossiblemake targets.to
in orderchemical controleffectiveFurthermore, tonecessarymore

ofchemicals and effective disposalof problemthe spreadprevent new
compounds and metals.organiccontaining persistentproducts

conventions,the and internationalshould seek, in EUSweden to—
for heavy metals,reductionradicalbring about measuresmore

organic substancescadmium, and persistentandespecially mercury
products.air,distributed via the water or

localcooperation withAdministration, inNational FoodThe-
should provide informationinterested parties,and otherauthorities

of food poison-reduce the riskhandling in orderfood toproperon
infections.transmission ofing and

potential hormonal effectswithResearch substances urgentanon—
priority.

Noise7.3.5

objectivesGeneral health

reduced substantially.should beNoise nuisance

Noiseaffects nearly everybody.undesirable sound,definedNoise, as
peoplesconversation disturbmake difficult to on a or cancarrycan

partially thewholly destroyloud noiseand Verysleep rest. organcan or
Thehearing impairment.of hearing mosttemporary commonor cause a

andgeneral discomfortthe workplaceof noise outsideeffect
restric-people regard seriousproblems, whichconcentration many as

the quality of life.tions on
noisy neighbours.of noise nuisance traflic andmainThe sources are

population significantly000 of the0% 400 000-8505-1 are
noisy neighbours.2—6% 170 000 bydisturbed traffic and 000-500

for industrial noise l-2% 85 000-corresponding figureThe
thought be exposed noise1.5 million peoplepeople.170 000 totoare
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dBA, theexceed 55homes thatoutside theirthe trafficfromlevels
ProtectionEnvironmentalNationaltheproposed bylong-tenn target

Agency.
value forguidelineand We1faresof HealthBoardNationalThe

dBA.noise 30indoorhazards duehealth to

objectivesqualityEnvironmental

exceed dBAshould 55level urbannoiseThe notareas—
level.soundequivalent

equivalentdBAexceed 30shouldlevel indoorsnoiseThe not—
level.sound

Indicative measures

noise,action planproposals forcontainingnoise,A report wasonanon
in-in andthe plan 1994debatedThe Riksdaginpresented 1993.

ProtectionEnvironmental AgencyNationalstmcted the to prepare a
with vieworganisationsvariouscollaboration betweenfor aprogramme

withconnectionenvironment. Inexternalnoise in thereducing newto
that thefor seeingresponsiblethe buildingconstruction, toowner

with.compliedstandardsbuildingin theinsulationsound arenorms
ofnoise byapplied reducebemarketLabour to meansmeasures can

barriers.noise

thatplanning,connection withshould, inauthoritiesLocal tosee—
disturb residents.willthe traffic not

insulation bothsoundadequateshouldBuilding guaranteeowners—
noise.externaland againstflatsbetween

installations dofixedshould that notProperty causeensureowners—
nuisance.noisea
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7.3.6 Radiation

General objectiveshealth

The prevalence of malignant melanoma be reduced.must

Ionizing radiation all fomis of radiation that ionizationmeans can cause
biological material and thus damage. Non-ionizing radiationcause

damage through other heat build-up and cell-can cause processes, e.
damaging photochemical reactions in the optical wavelength range.

Ionizing radiation originates from the bedrock, nuclear X-reactors,
equipment and Ultraviolet radiation includingouterray space.

sunlight, visible light, microwaves and radio non-ionizingwaves are
forms of radiation, including electromagnetic fields from linespower
and electrical devices.

Ionizing radiation from radon increases the risk of lung andcancer
dealt with the action plan together with the indoor environment

see section 7.3.2. The effects of ionizing radiation becarmot
completely eliminated, but variety of be taken reducetoa measures can

such radiation.toexposure
The health risks associated with the operation of nuclear power

plants and the disposal of radioactive normally low.waste are very
However, the potential risks connection with accidents, andwar
sabotage incalculable. of the importance thatutmostare present
safety levels be maintained long the remain in operationreactorsas as
and the active. For Sweden, importantwaste contributeto to
improvements the safety of nuclear plants in neighbouringpower
countries, Eastern Europe particular.

Malignant melanoma forma of malignant skin cancer the form
of that increasing rapidly Swedenmost Oncancer at present.

the prevalence of malignant melanoma has increased duringaverage,
the last decades by about 5% andtwo mortality has increasedper year
by 3% This increase attributed modern sunbathingtoper year.
habits. UV radiation estimated 1 200-1 300 of the 1to 400-cause
1 500 of malignant melanomas and of these about 300cases every year,

lead death.tocases
Children who live close lines exposedtovery topower are an

increased risk of blood leukaemia, although thistumours a rare
form of There alsotumour. suspected connection with braina

adults. There alsotumours discussion of hypersensitiveamong
reactions in connection with electric and magnetic fields, but the
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mechanismsresearchestablished. Furtherbeenconnection has not on
problems impor-and healthfieldsmagneticelectric andrelating to

tant.

Indicative measures

thoroughlyhave beenofvarious formsofhealth effectsThe energy
togetherinvolvedauthoritiesandinvestigated measuresaremany

been notedhas alsorisk of sunburnconcerned. Theindustriesthewith
conducted.beencampaigns haveinformationseveraland

and radioactiveplantsnuclearforregulationsSafety wastepower—
highmake effortsshouldand Swedenstringent,be tomust ensure

countries.neighbouringlevelssafety
of sunbathing.the risksbe givencontinueshouldInformation to on—

electric/effects ofhealththeresearchFurther toexposureon—
priority.ñeldsmagnetic urgentan

accidentscaused byInjuries7.3.7

objectiveshealthGeneral

berisks thataccidentbe injured dueshouldNo-one to can pre-
vented.

outpatientpeople visitand 000people die 900about 3 000Every year
hospitalized. In 1990,of these000of accidents. 140result areacare as

kronor,billionestimated 62of injurytotalthe atcost orapprox.was
of death in themaintheFatal accidentsGDP.4% of agecauseare

Theaffectedalsothe elderlybut1—44, extent.to greataaregroup
falls theinjuries caused byindicate thatinpatientstatistics arecareon

and agedregards bothhospitalizationofmain womenmenascause
makes themaccidents stillof injuries caused byThe65. extent oneover

health risks.environmentalseriousof the most
accidents in Sweden hasmortality fromtotalthe lastIn ten years,

fatal accidentsreduction has been in10°/o. Theaboutfallen greatest
number of peopletheand the workplace. However,childrenamong

hospitalized has decreasedthat they beseriouslyinjured notmustso
correspondingly.
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dropped fromthe number of deaths hasboth theseIn overgroups
and deaths fromthe Injuriesless than 100 1990s.the 1950s400 to

despite the:the lasthave decreased sharply 20traffic accidents years,
results attributabletraffic. These gratifyingincrease tomotor aare

work,local protectionof stringent legislation,combination more
of protectiveof various kindsknowledge, increasedincreased use

and products, andstandards for machines, plantsafetyequipment,
several disastersbright picture darkened byThisstructural measures.

vulnerability, theofworld that have remindedof thethis part us our
in particular.M/S Estonia disastersChemobyl and

has, sincefrom variousexperience gainedencouragingThe sectors
preventionin concerted injurybeen drawnthe late 1980s, measures.on

the national injuryintegrated intoThese programme, aremeasures,
thisHealth. WeNational Institute of Publictheorganized by support

followingthework and also measures:propose

andoutpatientwithshould, bothhealth servicesThe torespect—
theinformationinjury, includingregister ofinpatient oncare, cases

accident and the ofof theplace events.course
inin the homemonitor accident risksauthorities shouldLocal or—

action whereappropriaterecreation and takeconjunction with

necessary.
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